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Abstract: Oropharyngeal dysphagia (OD) is a highly prevalent and growing condition in the
older population. Although OD may cause very severe complications, it is often not detected,
explored, and treated. Older patients are frequently unaware of their swallowing dysfunction
which is one of the reasons why the consequences of OD, ie, aspiration, dehydration, and malnutrition, are regularly not attributed to dysphagia. Older patients are particularly vulnerable
to dysphagia because multiple age-related changes increase the risk of dysphagia. Physicians
in charge of older patients should be aware that malnutrition, dehydration, and pneumonia are
frequently caused by (unrecognized) dysphagia. The diagnosis is particularly difficult in the
case of silent aspiration. In addition to numerous screening tools, videofluoroscopy was the
traditional gold standard of diagnosing OD. Recently, the fiberoptic endoscopic evaluation of
swallowing is increasingly utilized because it has several advantages. Besides making a diagnosis, fiberoptic endoscopic evaluation of swallowing is applied to evaluate the effectiveness of
therapeutic maneuvers and texture modification of food and liquids. In addition to swallowing
training and nutritional interventions, newer rehabilitation approaches of stimulation techniques
are showing promise and may significantly impact future treatment strategies.
Keywords: aspiration, dehydration, dysphagia, geriatric, malnutrition, older

Introduction
Oropharyngeal dysphagia (OD) is a clinical symptom, defined by the difficulty to
effectively move the alimentary bolus from the mouth to the esophagus. Older patients
are frequently unaware of their swallowing dysfunction. OD is a highly prevalent clinical condition, which affects up to 13% of the total population aged 65 years and older
and 51% of institutionalized older persons.1 The prevalence of OD is highest in older
patients with neurological diseases and is increasing with increasing age and frailty.2
Prevalence of OD among independently living older persons is 16% in 70–79-year group
and 33% in the $80 years group. Prevalence of OD among older hospitalized patients
is much higher. Up to 47% of frail elderly patients hospitalized for acute illness will
suffer from OD. OD affects more than 50% of older nursing home residents.2,3 While
many diseases with the potential to provoke dysphagia show increasing prevalence
rates with increasing age, also the changes of aging per se are suggested to contribute
to dysphagia.4,5 For both reasons, the worldwide prevalence of dysphagia is particularly
increasing in aging societies. Although OD causes life-threatening complications, it
is often not detected, explored, and treated.2,3 Many experts in the field acknowledge
that OD is a major, but largely unrecognized health issue.2 The consequences of OD,
ie, aspiration pneumonia, dehydration, malnutrition, and reduced quality of life, are
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devastating but often not attributed to dysphagia. The reasons
for the under-recognition of dysphagia are complex. On one
hand, many medical disciplines are potentially involved and
their individual roles are not clearly defined. In addition,
multiple professions such as nurses, physicians, speech and
language pathologists, occupational therapists, and dieticians
are involved and need to coordinate the process of screening,
diagnosis, treatment, and monitoring. Although an eminent
health care problem, the issue of OD is only marginally
integrated in medical education.
This paper, which is based on an international expert
meeting, aims to summarize the current knowledge about
dysphagia in older persons with an interdisciplinary and
interprofessional approach. Based on the available literature,
but forgoing a systematic literature review, it gives a summary of the experts’ view and clinical experience and points
out open questions.

Pathophysiology
Central coordination of swallowing and
pathophysiology of OD
Swallowing is an essential part of life, whose central neural
processing has increasingly been explored over the last
2 decades, applying a huge arsenal of techniques such as
magnetic resonance imaging (MRI), transcranial magnetic
stimulation (TMS), positron emission tomography, and
magneto encephalography. Besides the well-known significance of medullary structures, involvement of a bilateral,
widely distributed cortical and subcortical network has been
shown. That network comprises, among others, the primary
and secondary sensorimotor cortex, the premotor cortex,
the insula, the cingulate gyrus, the supplementary motor
area, sensorimotor integration areas, and the basal ganglia.6
Recent functional imaging studies and lesion studies suggest a hemispheric specialization for the different phases of
deglutition. Predominantly, left lateralized processing of the
oral phase and right hemispheric lateralization of the pharyngeal phase are assumed.7,8 Sensory input leads to a robust
activation of this network.9 Conversely, disruption of afferent
sensory information severely impedes the cortical control of
swallowing, ultimately resulting in a decline of swallowing
efficacy.10 Plastic changes of the swallowing network have
been observed as physiologic reaction to different diseases
and related neuroanatomical lesion locations. Obviously,
stroke constitutes a convenient model to evaluate functional
recovery due to spontaneous neuronal plasticity. Interestingly,
stroke related dysphagia is at least in part caused by a loss
of functional connectivity within the swallowing network,11
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leading to a decreased activation not only in the affected but
also in the undamaged hemisphere.12,13 Consequently, the
often remarkable recovery of swallowing function post-stroke
therefore depends on compensatory reorganization in that latter hemisphere.14 Opposed to unilateral supratentorial stroke,
bilateral damage of the upper motor neuron as observed in
amyotrophic lateral sclerosis renders cortical adaptation
impossible and a decline in cortical activation has been found
with disease progression.12,15 Lesions beyond the upper motor
neuron, as seen, for example, in bulbospinal muscular atrophy
featuring a selective degeneration of the second motor neuron, give rise to extensive functional reorganization within
the primary sensorimotor cortex.16 Intriguing results are also
achieved when studying cortical plasticity in slowly progressive neurodegenerative diseases not confined to the motor
system. Thus, in Parkinson’s disease (PD) adaptive cerebral
changes in swallowing processing seem to compensate for
deficient motor pathways. In particular, recruitment of better
preserved motor loops driven by sensory afferent input maintain swallowing function until progressing neurodegeneration
also exceeds beyond the means of this adaptive strategy.17
Besides disturbances of this complex network leading to
neurogenic dysphagia, malignancies and other diseases of the
throat may also lead to OD by affecting anatomical structures
involved in the swallowing function.18–20

The contribution of the upper esophageal
sphincter (UES) to OD
Among the three main components of the esophagus, namely
the esophageal body and the two sphincters at its proximal
and distal ends, the UES is most susceptible to the effect of
aging with significant clinical consequences. The effect of
age on the UES manifests mainly as a significant reduction in
the cross-sectional area of the sphincter opening. This reduction is mainly due to a decrease in the maximum anterior–
posterior diameter of the sphincter opening.21,22
Four components contribute to UES opening. These
include: 1) UES relaxation, due to cessation of the cholinergic excitatory signals to the cricopharyngeus muscle,
2) distensibility of the UES, 3) and probably most importantly the distraction of the hyoalaryngo-cricoids-complex
anteriorly and superiorly by the contraction of suprahyoid
muscles, and 4) the pressure imparted from within to the wall
of the UES. Abnormalities of either of these components
can negatively affect the trans-sphincteric flow, resulting
in reduction in pharyngo-esophageal transit, development
of pharyngeal residue, and predisposing to post-deglutitive
aspiration. The weakness of the suprahyoid muscles in the
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elderly seems to drive the effect of age on the UES and
reduces the opening diameter.
Inadequate UES opening is a common cause of postdeglutitive residue, aspiration, and OD in a number of disorders mainly affecting older persons. OD due to abnormal
UES opening is a common clinical problem after stroke,
radiation therapy, and neurological deficit sustained during
cardiac revascularization procedures.23 Involvement of the
UES causing OD in inflammatory disorders such as Crohn’s
disease and inclusion body myositis has been reported.
Abnormal UES opening manifests in swallowing studies
as post-swallow residue, which may result in aspiration. In
clinical practice this condition can be observed without a
history of predisposing conditions such as stroke or radiation therapy. On manometry there will be incomplete UES
relaxation and, as important, high hypopharyngeal intra-bolus
pressure,24 indicating abnormal resistance to sphincteric flow
which is responsible for the incomplete pharyngeal transit
and its consequent piriform residue.
Theoretically OD induced by isolated UES abnormality
can be: 1) primary myogenic which will respond to dilatation,
2) primary neurogenic which will respond best to myotomy
or Botox injection, and 3) secondary, due to weakness of
the suprahyoid opening muscles. This entity will respond
to rehabilitative exercises such as the Shaker Exercise or
variants of it with or without use of equipment23,25,26 or the
Mendelsohn maneuver.27 Differentiation of the three categories of the UES opening abnormality with current clinical
tests may be difficult since they all present with similar
objective findings on fluoroscopic and manometric studies.
Therefore, it seems prudent to start the therapeutic approach
with the least invasive modality and adjust accordingly.

Risk factors of older persons –
presbyphagia
While most of the diseases leading to OD are increasingly
prevalent with advancing age, the physiologic changes of
aging are also linked to the risk of dysphagia.1–5 That is why
the prevalence rates are markedly increasing with the age
of patients.28 Loss of muscle mass and function, a reduction
of tissue elasticity, changes of the cervical spine, reduction of
saliva production, impaired dental status, reduced oral and
pharyngeal sensitivity, reduced olfactory and gustatory function, and reduced compensatory capacity of the aging brain
are all meant to increase the susceptibility to dysphagia and
may act as a precipitating factor.29 In general, the term presbyphagia is used to describe the effects of these age-related
changes on the swallowing function. Even without overt
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disease, these changes of aging are suspected to affect all
parts of the swallowing function. Herein, a prolonged oral
phase, reduced tongue pressure, delayed triggering of the
swallow reflex, delayed closure of the larynx, decreased swallow volume, and increased residuals and rate of penetration
are described as typical changes of persons with advanced
age.30,31 Some of these changes are linked to the physiologic
aging process, so-called primary presbyphagia, but most
factors are linked to age-related functional impairment and
frailty, mostly referred to as secondary presbyphagia.29 The
most important risk factors of older persons are demonstrated
in Figure 1.
Most of the features that are suggested to be associated
with dysphagia are often not caused by aging per se but a
mixture of aging and disease factors. For example, a dry
mouth is frequently quoted as an age-dependent risk factor of
dysphagia. But physiologic age-related changes of saliva production are only small and a very minor cause of xerostomia,
if at all.32 A dry mouth is mostly caused by the anticholinergic
side effects of medication, less frequent by a disease like
Sjögren’s syndrome or by radiation therapy. In healthy older
individuals, Sonies et al found no differences in swallowing
function despite a wide range of saliva production.32 Even
in patients with Sjögren’s syndrome the capacity of saliva
production was not correlated with objective measures of
swallowing function, although dysphagia was perceived.33
A good documented correlation of age-related changes and
swallowing function are the changes of the aging muscle.
Several studies documented that a reduced mass and function
of muscles involved in the swallowing process contribute to
dysphagia due to aging. Feng et al have demonstrated that the
volume of the geniohyoid muscle was significantly reduced
in older compared to young subjects and was significantly
reduced in aspirators compared to non-aspirators in otherwise
healthy older subjects.34 Butler et al demonstrated that tongue
strength was also significantly associated with aspiration
status in older individuals.35 In this small study, hand-gripstrength was significantly correlated with tongue strength but
not significantly associated with aspiration status. An association of whole body muscle mass and function with mass
and function of swallowing muscles is suspected but still
needs to be confirmed. Sarcopenia is predominantly defined
as a loss of muscle mass and strength or function below
population based reference values.36 It is the result of aging
and catabolic crises caused by disease and is closely linked
with the prognosis of older persons.37 Besides falls and fractures, dysphagia may be one of the causes of the increased
mortality risk of subjects with sarcopenia.
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Figure 1 Factors associated with dysphagia in older persons.
Note: ↓ Indicates decreased function. Modified from Muhle P, Wirth R, Glahn J, Dziewas R. [Age-related changes in swallowing. Physiology and pathophysiology]. Nervenarzt.
2015;86(4):440–451.29

Another clinically relevant factor is the side effects of
medication in older patients. There are only case reports
and very few studies on that issue, but given the fact that
approximately 50% of older subjects are under polypharmacy
(.4 medicines) it is very likely that medications affecting
swallowing function are frequently included. Whilst sedatives are reducing the vigilance of patients and thus increasing the risk of aspiration, opioids may specifically suppress
the protective coughing reflex and neuroleptics often lead
to secondary parkinsonism and impaired swallowing.38 The
anticholinergic action of multiple medications on saliva
production leads to a dry mouth which is linked to increased
residuals in the throat and a reduced cognitive function,
which itself may lead to dysphagia. Independent from this,
a mild cognitive impairment per se was found to be highly
associated with dysphagia risk.39

Health consequences of dysphagia
OD frequently leads to severe distress during meals, aspiration with the consequence of chronic bronchial inflammation
and aspiration pneumonia, reduced food and fluid intake
with the consequences of malnutrition and dehydration, and
thus to reduced quality of life and increased risk of mortality. In general, aspiration is life-threatening and therefore
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most important from the clinician’s perspective. Research
from one study with qualitative methodology comparing the
clinician’s, caregiver’s, and patient’s perspectives indicates
that patients may consider the psychological consequences,
ie, fear, depression, embarrassment, and frustration, even
more important.40

Aspiration pneumonia
There is no uniform definition of the term aspiration pneumonia and varying definitions are used. Most definitions
include dysphagia as a primary component and radiological
evidence of involvement of a gravity-dependent pulmonary
segment is a frequent criterion.41–43
Aspiration pneumonia is the result of inhaling bacterially contaminated saliva or a foreign substance. It occurs
predominantly in older patients and those with a history of
swallowing difficulty.44 Prevalence data range from 6% to 53%
of all pneumonias, depending on the definition of aspiration
pneumonia and the study cohort. Several studies suggest that
5%–15% of all community-acquired pneumonias are aspiration pneumonias.45 The causes and risk factors of aspiration
pneumonia are multifaceted as listed in Table 1.46–48
The most common acute complications of aspiration
are infections and/or sepsis with aspiration pneumonia.49
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Table 1 Causes and risk factors of aspiration pneumonia
Causes

Risk factors

Impaired
consciousness

Drug or alcohol abuse, general anesthesia,
seizures, sedation, acute stroke and other
brain lesions, head injury
Increasing age, polypharmacy, functional
decline, poor mobility
Esophageal stricture, esophageal diverticula,
gastro-esophageal reflux, oropharyngeal
dysphagia in multiple diseases
Adverse drug effects, adverse effects of
medical treatment
COPD, male sex, tracheostomy, tracheoesophageal fistula, ventilator-associated
pneumonia, periodontal disease

Age-associated
Swallowing
disorders
Iatrogenic
Others

However, there are also life-threatening long-term risks such
as long-term inflammation of the lungs and lung abscesses.
Aspiration pneumonia often presents with nonspecific
symptoms such as fever, headache, nausea, vomiting, myalgia, and confusion or only discomfort. Sometimes symptoms
are more specific like cough, dyspnea, noisy breathing,
chocking, or pleuritic chest pain, but aspiration pneumonia
may also be silent, as shown in an autopsy study which
demonstrated that in one-third of aspiration pneumonias, the
pneumonia itself was unrecognized.50 Aspiration pneumonia
is typically diagnosed like any other pneumonia. Simply, the
coincidence with OD, which unfortunately is often overseen,
leads to the diagnosis of aspiration pneumonia. The most
frequently isolated bacteria from patients with communityacquired aspiration pneumonia were Streptococcus pneu
moniae, Haemophilus influenzae, Staphylococcus aureus,
and Enterobacteriaceae, while Gram-negative flora were
predominantly isolated in hospital-acquired cases: Klebsiella
pneumoniae, Escherichia coli, Enterobacter spp., and
Pseudomonas aeruginosa.51,52 In this context it is important
to notice that the causative germs differ according to functional status of the patient. Patients with higher dependency
in activities of daily living show more infections with Gramnegative and anaerobic pathogens. Thus, this is also typical in
patients with aspiration pneumonia living in long-term care
facilities.53,54 First line of treatment are antibiotics, initiated
immediately after diagnosis. Similarly important, the type
and severity of dysphagia should be determined and specific
nutritional support as well as dysphagia therapy should be
initiated, to avoid recurrent aspirations. The 30-day mortality
rate from aspiration pneumonia is 21% overall and 30% in
health care-associated aspiration pneumonia.55 Patients with
aspiration pneumonia were older, had greater disease severity,
and had more comorbidities than patients with non-aspiration
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pneumonia. They were more likely cared for in the intensive
care unit (19% vs 13%), had longer hospital length of stay
(9 vs 7 days), and took longer to achieve clinical stability
(8 vs 4 days).56 Frail elderly patients with aspiration pneumonia had a significantly increased mortality within 30 days
after admission.57

Malnutrition and dehydration
It is obvious that dysphagia directly impairs the ability to
eat and drink, reduces dietary intake of energy, water, and
other nutrients and sooner or later will result in malnutrition and dehydration – if corrective actions are not taken.
In older persons, food and fluid intake are often already
reduced due to age-related changes, eg, anorexia of aging,
chewing problems, or cognitive decline, and due to social,
emotional, or health problems. In addition, in case of illness, dietary requirements may be increased. Moreover,
neurologic diseases causing dysphagia are often accompanied
by impairments decreasing the ability to eat independently,
eg, arm paralysis and perception disorders following stroke,
strong trembling in PD, or attention deficits and behavioral
disorders in dementia. Thus, older patients suffering from
dysphagia are at high risk of developing malnutrition and
dehydration. For further details, please see Figure 2. Accordingly, malnutrition is widespread in the older population,
and prevalence rates are increasing with decreasing health
status.58 For older persons with dysphagia, a significantly
increased risk of malnutrition is documented in all health
care settings, ie, community-dwelling older persons,59
nursing home residents,60 geriatric patients,61,62 and specifically in stroke patients.63 Adverse effects of malnutrition,
eg, increased risk of complications, delayed rehabilitation,
and increased risk of mortality, are well-known, and are
also very well documented in patients with dysphagia.61,64–70
Since malnutrition is accompanied by a loss of muscle mass
and function, also affecting masticatory and swallowing
muscles, dysphagia is self-reinforcing and may trigger the
frailty process in older persons.
Dehydration increases the risk of aspiration pneumonia
via xerostomia, decreased oropharyngeal cleaning, increased
oropharyngeal bacterial colonization, and oropharyngeal
infections. Dehydration may contribute to mental confusion,
vertigo, physical weakness, fatigue, and thus also promote
the frailty syndrome.71
In order to avoid or at least reduce these serious consequences, nutritional interventions are mandatory in patients
with dysphagia. Primary aim of these interventions are the
reduction of aspiration and the provision of adequate amounts
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Figure 2 The role of dysphagia in the development of malnutrition and dehydration in older persons.

of energy and nutrients in order to avoid malnutrition and
dehydration. As a result, the above mentioned consequences
may be reduced and dysphagia therapy and rehabilitation
are supported.
Generally, all kinds of nutritional support come into
consideration – ranging from standard oral nutrition and
texture-modified diets to complete enteral and parenteral
nutrition. The kind and duration of nutrition interventions
depend on type and extent of the swallowing disturbance,
nutritional status, and comorbidity, and should be determined
individually on the basis of a detailed assessment of the
patient’s current state.
Since oral nutrition may be life-threatening in case of
severe dysphagia and aspiration, the consistency of foods
and fluids, which can be swallowed without danger, has to
be carefully examined by a swallowing specialist before
starting nutritional support.
In close interdisciplinary cooperation, an individually
adjusted nutritional care plan has to be developed to support
safe, easy, and appealing oral consumption. Since patients
with dysphagia usually do not meet their dietary requirements either by normal or by texture-modified diet,72,73 oral
intake should be facilitated and increased by enrichment of
meals and oral nutritional supplements. If oral food and fluid
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intake is insufficient or even impossible, enteral feeding is
indicated. Detailed information concerning this matter can
be found in special guidelines.74,75
Besides direct nutrition interventions, many older
patients require nursing assistance and rehabilitative
measures in order to regain the ability to eat and drink
independently.
Since nutritional problems are often longstanding, continuous monitoring after hospital discharge and, if indicated,
adaptation of nutritional therapy are necessary.

Screening and assessment of
dysphagia
Dysphagia is assessed in one of three ways using any of
the following: screening, clinical, and/or instrumental tests.
These methods differ in purpose, scope, and accuracy.76
Screening tests serve to capture a brief set of dysphagia signs
and symptoms to identify the likelihood of a swallowing
impairment in patients otherwise not previously identified.
In contrast, clinical diagnostic tests serve to capture a more
comprehensive set of dysphagia signs and symptoms and
therefore confirm the presence, location, and severity of a
swallowing impairment. Instrumental assessment tools serve
the same purpose as the clinical assessment, but go one step
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further in that these tests utilize objective technology to
measure dysphagia physiology.

Screening and clinical assessment
A nurse or other clinician trained by a dysphagia expert,
typically administers a screening test.77 Screening serves
to identify those patients with the greatest risk of having
dysphagia so that they may be referred to a dysphagia expert
who will then administer a comprehensive diagnostic clinical
assessment. Findings from screening provide no information
about dysphagia severity or best treatment. Only findings
from comprehensive testing are sufficient to direct dysphagia treatment.76 A comprehensive clinical assessment of
swallowing should be considered an essential part of intervention for all patients with previously confirmed or likely
dysphagia (ie, positive screening finding). There are several
elements that comprise a clinical swallowing evaluation,
including a comprehensive medical history, a physical exam
of oral and motor function, and assessment of food intake.76
In patients with confirmed dysphagia, the re-administration of
the clinical assessment serves to refine and update the course
of intervention as the dysphagia ameliorates or potentially
worsens over time. Alternatively, in patients who are suspected to have dysphagia from positive screening, a clinical
assessment serves to confirm its presence and chart the most
appropriate next steps, such as: further testing with objective
instrumental swallow tests, consultation with other medical
specialists, or tailored treatment.
The brief screening tests further differ from the more
comprehensive diagnostic clinical tests in their psychometric
accuracy. For example, a screening test aims only to identify
those at greatest risk for dysphagia, thus requiring a high sensitivity.76 Sensitivity is defined as the proportion of patients
with dysphagia who are correctly identified by the screening,
also known as the true positive value.78 The clinical diagnostic
test, in contrast, serves to validate the presence of dysphagia
and to determine its severity and appropriate interventions.
This comprehensive clinical assessment requires high specificity.76 Specificity is defined as the proportion of patients
without dysphagia who are correctly ruled to not have dysphagia, also known as the true negative value.78 Therefore,
the proper assessment of swallowing should be considered a
three-step process: whereby, the screen is administered first
(to identify a potential dysphagia); if screening is positive
then a clinical assessment is administered to validate the presence of dysphagia and determine the best intervention; and
finally if more objective information is required an instrumental assessment is administered. Unlike clinical assessment,
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instrumental testing is not necessary for all patients but only
when there is suspicion of pharyngeal or upper esophageal
stage dysphagia that cannot be sufficiently assessed by a
clinical exam.76 The combination of this three-step process
generates an efficient and accurate way to identify dysphagia
in the clinical setting.79
Fortunately, at least in patients who have suffered a
stroke, there is emerging evidence that early detection of
dysphagia from screening reduces subsequent pulmonary
complications, length of hospital stay, and overall health
care costs. 80 As a result, stroke guidelines have been
developed,75,81–84 stressing the importance of early detection
of dysphagia with validated screening tools. These guidelines
require that trained clinicians screen individuals admitted
with stroke or suspicion of stroke for dysphagia as soon as
they are alert and able. A standardized tool must be used.
Those patients with a positive dysphagia screen should be
kept “nil by mouth” and followed up with a comprehensive
assessment of swallowing within 24 hours.
In addition to the psychometric property of high sensitivity
for screening tools and high specificity for clinical and
instrumental diagnostic tools, all assessments also need to
be reliable, valid, and feasible.85 A systematic review by
Schepp et al86 aimed to identify such dysphagia screening
protocols for patients with stroke. They identified and critically appraised 35 published screening protocols, of which
only two met these methodological criteria – the Toronto
Bedside Swallowing Screening Test (TOR-BSST©)77 and the
Barnes Jewish Hospital Stroke Dysphagia Screen.87 Recently,
an update to this systematic review was performed, which
expanded the scope to include all etiologies.88 Although seven
newly published screening tools were identified, none of the
newer tools met the minimum criteria of statistical validation,85
thereby providing further support to the earlier conclusions by
Schepp et al.86 The systematic review also captured recently
published tools targeting comprehensive clinical or instrumental diagnostic assessment of swallowing impairment.
No newer tools were identified with sufficient methodological rigor, and therefore readiness, for implementation into
clinical practice.88 Across all newly identified assessments,
serious methodological violations were identified relating to:
patient selection based on prior knowledge of swallowing
status; failure to use rater blinding during administration of the
index test and/or criterion reference test; and, failure to assess
inter-rater reliability for the index and/or criterion reference
tests. Each of these methodological violations place a study at
substantial risk for bias. For example, enrolling patients with
known dysphagia and/or a control group without dysphagia
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may overestimate the diagnostic accuracy estimate of the new
index test,85 and thereby introduce a bias in its favor. Also,
the potential for bias in studies without blinding of both their
index and criterion reference tests relates to the subjectivity
of interpreting their findings, hence a likely opportunity to
exaggerate the diagnostic accuracy.85 Some articles defined
dysphagia narrowly according to airway safety alone without
consideration of swallow efficiency. By restricting dysphagia
to aspiration, milder and more “difficult-to-diagnose” levels of
dysphagia may be missed also resulting in an overestimation
of diagnostic accuracy.85

Instrumental assessment

Videofluoroscopy Swallowing Study (VFSS)
The Videofluoroscopy Swallowing Study (VFSS) is the traditional gold standard for diagnosis of OD. VFSS is a dynamic
exploration that evaluates the safety and efficacy of deglutition, characterizes the alterations of deglutition in terms of
videofluoroscopic signs, allows accurate measurement of
the oropharyngeal swallow response, and helps to select
and assess specific therapeutic strategies. The technique
consists of swallowing boluses prepared with barium or a
water-soluble contrast medium in different viscosities and
recording of a radiologically-acquired video of the swallow
act. Recordings are taken in the lateral and anterior–posterior
view at 25 or more frames per second. VFSS can be used to
assess the effect of different volumes, viscosities, and food
textures; the effectiveness of compensatory maneuvers;
and swallow physiology in the patient. The main videofluoroscopic signs of dysphagia are bolus penetration and
aspiration, measured on the penetration aspiration scale;89 a
delayed or uncoordinated swallow response; impaired bolus
formation and propulsion; ineffective swallow or oropharyngeal residue; and impaired opening of the UES. VFSS
can determine whether aspiration occurs before, during, or
after the swallow response.71 Predeglutitive aspirations are
caused by impaired glossopalatal seal. Aspirations during
swallowing are caused by a delay in triggering the pharyngeal
swallow or impaired deglutitive airway protection (laryngeal
elevation, epiglottic descent, and closure of vocal folds). Up
to 40% of older patients with OD show aspirations during
pharyngeal phase of swallow response, one-third without
cough (silent aspirations). Impaired safety of deglutition and
aspirations in older persons are mainly caused by delayed
laryngeal vestibule closure. Impaired efficacy and residue
are mainly related to weak tongue bolus propulsion forces
and slow hyoid motion.30
Finally, VFSS can be used to select treatment for older
patients with OD, as identification of VFSS signs allows
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patients with dysphagia to be classified into several therapeutic categories: a) patients with mild symptoms who need strategies based mainly on the reduction of volume and increase
in bolus viscosity; b) patients with severe symptoms who
also need changes in head posture, increased sensory input,
swallowing maneuvers, and other active treatments; and
c) those patients with such severe aspirations or such inefficient swallowing that they need tube feeding in addition
to swallowing therapy in order to avoid respiratory complications or malnutrition.71 It is recommended to maintain
a minimal safe oral intake in these patients with the aim of
rehabilitation and continued clearance of the throat, to avoid
bacterial overgrowth. Increasing bolus viscosity improves
the safety of swallowing in older patients demonstrated by
a reduction in the prevalence of penetrations and aspirations
during VFSS.90

Fiberoptic endoscopic evaluation of swallowing
(FEES)
FEES is a common, standard procedure used to evaluate
patients with OD. It is often compared to the fluoroscopic
procedure, which is used for the same purpose but has a very
different perspective of the anatomy. First, the two procedures complement each other in many ways. Each of them is
used with geriatric patients to determine whether the patient
has a disordered swallow, and if present, what the pattern
or nature of the problem is. Second, each of them is used
to test behavioral strategies or bolus alterations to see their
effect on swallowing, ie, they are considered “therapeutic”
evaluations.
The FEES, as described in several publications,91–95
includes three parts. First, a preliminary assessment of the
anatomy is conducted, as it relates to swallowing, secretions
in the hypopharynx and larynx, movement of key structures
assessed in non-swallowing tasks, including base of tongue
retraction, laryngeal/arytenoid elevation, pharyngeal wall
squeeze, velopharyngeal closure, vocal fold mobility, and
glottis closure. During swallowing, epiglottic retroflexion and
airspace closure or white-out are also assessed. The whiteout is seen as a transient white endoscopic picture during the
pharyngeal contraction due to the complete reflection of the
light of the endoscope. The second part of a FEES is to have
the patient eat and drink various liquids and solids of varying
bolus sizes and consistencies to directly observe the safety
and effectiveness of swallowing. Some examiners follow a
strict protocol for this portion while others customize it to the
patient’s needs. Variables to score include: oral preparation
of the bolus (containment, efficiency of mastication, etc),
lingual propulsion of the bolus and initiation of the swallow
Clinical Interventions in Aging 2016:11
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(speed, timing with bolus flow), and pharyngeal clearance.
Pharyngeal delay time in seconds and location of bolus at
initiation of the swallow are noted; penetration and aspiration are noted with the penetration aspiration scale score89
and whether aspiration occurred before, during, or after the
swallow; and residue amount and location are scored. If
any backflow of bolus occurred from the esophagus, this
is noted.
FEES has some advantages compared to the fluoroscopy
exam. It is a portable exam and can be done at bedside or
in the nursing home without needing to transport and position the patient in a radiology suite; it uses real food and
liquid with no added barium, and it is a better therapeutic
exam because it can continue for a prolonged period, giving the examiner time to trial multiple strategies, bolus
consistencies, etc (a VFSS is limited to 3–5 minutes of
radiation time). Finally, FEES can be used in biofeedback
mode, so the patient and family understand what is happening when they swallow and how different postures, etc,
help or hurt swallowing. This leads to better compliance
and speed of learning. In this regard, there was a recent
study by Manor et al, using endoscopy to provide biofeedback to PD patients. Compared to the control group,
the biofeedback group reduced the amount of residue
significantly more.96
Older patients usually tolerate the procedure well, even
those with dementia who do not understand the details of
the exam. Family and other caregivers benefit from really
understanding the swallowing problem and learning what
interventions they can implement when feeding the patient
that will help him swallow without aspirating.
FEES is unequivocally better for the severely dysphagic
patient who has not eaten orally for weeks, months, or years.
This is very relevant for frail, elderly patients who are in the
intensive care unit or who have been very ill, since they may
have less reserve muscle strength for swallowing. There are
unique ways FEES can assess these patients’ potential for
beginning to take food by mouth. On entering the pharynx,
the examiner will assess the status of secretions and the
patient’s response to the secretions (cough, clear throat, or
no response). Movement of structures and sensory status
can be directly assessed. Then, a very small amount of water
or ice chips can be given to “test” their ability to swallow
safely. This part of the exam often continues for 5–6 trial
bolus deliveries in order to give the swallow system a chance
to “wake up”. We often see improved swallowing over the
course of the study – enough to see potential for recovery
and to guide the clinician’s plan to transition the patient to
eating orally again.
Clinical Interventions in Aging 2016:11
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Are there different norms on swallowing function in
older patients? The largest study to date that has generated
swallowing norms for older patients was done using FEES
as the evaluation tool. Butler et al assessed 76 elderly healthy
volunteers 70–90 years of age. They were given a FEES
and swallow variables of dwell time, residue, and aspiration
were noted.4 They found that penetration was seen in 83%
of the participants and aspiration in 28% of the participants.
However, each participant who did penetrate or aspirate only
did so on a small fraction of the total boluses swallowed (penetration on 19% of all swallows and aspiration on 3% of all
swallows). There was a significant increase in frequency of
penetration and aspiration with advanced age. These results
suggest that aspiration increases with age, even in the healthy
elderly person. Similarly, Butler et al found that the initiation
of the swallow was slower in the elderly, with significantly
more “spillage and dwell time” in the pharynx noted in the
oldest age group. This same research group followed up a
year later on 50 of the participants, including 25 who had
aspirated and 25 who had not aspirated.97 There were no significant differences in their pulmonary computed tomography
findings, suggesting that the aspiration experienced by these
“aspirators” was benign. This trend was observed in spite of
the fact that 61% of the aspiration events did not trigger a
cough during the study. Finally, it is noteworthy that none of
the aspiration events occurred with food, which might have
been more difficult for the lungs to clear.
A second area of research with direct clinical implications for the very severely dysphagic patient focuses on
secretions. Thicker secretions, a greater amount, and presence
of secretions in the laryngeal vestibule all predict a more
severe dysphagia. This was first reported by Murray et al98
when a small number of elderly patients were assessed. Only
those with dysphagia had secretions that remained consistently in the larynx – and those with vestibular secretions had
significantly more aspiration when given food or liquid to eat/
drink. Since that study, several others have noted the clinical
importance and predictability of excess secretions. One of
these studies done in 2012 gave 148 nursing home residents
a FEES and tracked them for 3 months.99 Although only
7% showed aspiration of secretions in the FEES, secretions
proved to be the only significant predictor of pneumonia.

Therapeutic approaches and
interventions
The main goal of dysphagia therapy is to reduce morbidity and mortality associated with chest infections and poor
nutritional status. A good swallowing therapy provides
safe and adequate nutrition and hydration with minimal
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complications. It aims to recover physiologic swallowing
and maintain quality of life as far as possible. Many types of
treatment have been suggested for OD. Therapy of dysphagia
can be divided into compensatory and rehabilitative strategies. Compensation is primarily utilized to keep patients safe
when eating, whereas rehabilitation is utilized to accelerate
the recovery process.

Swallowing training
Dysphagia therapy, especially in geriatrics, should be embedded in comprehensive dysphagia management. The therapeutic interventions should be established as well defined steps
in a clinical pathway. Moreover, they should be planned as
diagnosis related interventions which are based on the individual pathology, based on considerations of actual scientific
findings about pathophysiology, quality of life, and also
economic aspects.100,101 Therapeutic interventions are based
on three general principles, which are consideration of: 1)
main diagnosis, 2) the patient´s resources and needs, and 3)
the setting the patient is living and treated in.
It has been demonstrated that formalized dysphagia protocols reduce pneumonia rates in patients with acute stroke
by improved detection rate of dysphagia.80,102 Moreover, inhospital mortality, prevalence of pneumonia, and tube feeding
could be reduced significantly by formalized protocols comprehensively managing the process of diagnosis and treatment
of OD.103 From the work provided by Carnaby et al,104 it is
known that the higher the frequency of therapeutic intervention, the better the outcome for late complications, pneumonia, and the number of patients with normalized swallowing
function. The three columns of functional dysphagia therapy,
as formulated by Bartholome in 1999,105 provide a systematic
overview of therapeutic swallowing intervention strategies.
First, there are adaptive interventions, such as dietary
modifications,106 whose efficiency should be validated by
instrumental exam. The second column is built by compensatory strategies like clearance and postural changes as well
as specific swallowing strategies. They are effective while
performed during swallowing to avoid aspiration. Moreover,
for some of those strategies there is evidence that they significantly influence swallowing physiology, like the chin down
posture changes pressure in the hypopharyngeal structures as
well as in the UES.107 For specific swallowing strategies like
the effortful swallow there is evidence that even in a group of
acute stroke patients it influences swallowing physiology in
a way that the underlying neurological substrate is affected.
The third column is represented by rehabilitative maneuvers,
such as head-lifting exercise or the Mendelsohn maneuver.

198

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

Dovepress

In general, there is quite poor and contradictory evidence
on the efficiency of specific therapeutical swallowing
strategies.108,109 Most of the data provided by research were
collected in acute stroke patients, only few in patients with neurodegenerative diseases.110 While working with this evidence
in a geriatric setting one has to keep in mind that some of these
strategies may not work or may not be applicable in multimorbid geriatric patients. The efficacy of a specific swallowing
strategy should be verified under instrumental exam. To prove
therapeutical effectiveness, validated outcome measurement
tools like SWAL-QOL111 should be used. For an overview of
the most utilized training techniques, please see Table 2.

Texture modification of diet
Texture modified food and thickened fluid have the purpose
of making the swallowing process slower and thereby safer. In
a number of countries there are written guidelines describing
the various types of texture modified foods and thickened fluids recommended. Different consistencies have been defined
for modified food (normal, soft, gratin/timbales, pureed) and
for thickened fluid (normal, chocolate milk, syrup, and jelly).
Most recommendations are primarily based on best practice
and not on a systematic review of the available scientific
evidence. Therefore, a systematic review was performed in
2010, with the aim to seek out evidence as a basis to create
guidelines that could ensure that these patients would be
able to consume safe and sufficient oral nutrition as soon
and as long as possible. Inclusion criteria were primarily
randomized controlled trials (RCTs), systematic reviews,
and meta-analyses. However, this area is sparsely examined,
and studies with lower levels (eg, cohort studies) of evidence
were therefore included as well. Answers to clinical questions
led to the development of recommendations according to the
evidence hierarchy (A indicates the highest level of recommendation). The recommendation was rated and downgraded
with an asterisk (eg, B*), if the study did not fulfill all or most
of the criteria in the quality assessment. Details about the
systematic literature search, selection and evaluation/quality
assessment of literature, and formulation of recommendations
can be found in Andersen et al.113 A total of 16 studies (four
systematic reviews, two cohort studies, and ten RCTs) were
identified that fulfilled the inclusion criteria.113 The recommendations are related to the following health issues: reducing
the risk of poor nutritional status, dehydration, and aspiration
pneumonia. The risk of aspiration was only studied in test
situations and therefore a recommendation was not made.
With regard to deciding food and fluid for improving dietary
intake and nutritional status in adults with OD the following
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Table 2 Some swallowing therapy techniques
Technique
Maneuvers
Supraglottic swallow
Supersupraglottic
swallow
Effortful swallow
Mendelsohn maneuver

Postural adjustments
Head tilt

Chin tuck
Head rotation
Facilitatory techniques
Thermal stimulation
Gustatory stimulation

Strengthening exercises
Shaker exercise

Execution (rationale)

Indication

Limitations in geriatric
patients

Breath hold, double swallow, forceful expiration
(closes vocal folds before and during swallow)
Effortful breath hold, swallow, cough, swallow
(closes vocal folds before and during swallow)
Effortful tongue action (increases posterior
motion of tongue base)
Prolong hyoid excursion guided by manual
palpation (prolongs upper esophageal sphincter
opening)

Reduced/late vocal fold
closure
Reduced/late vocal fold
closure
Poor posterior tongue
base motion
Poor pharyngeal
clearance and laryngeal
movement

Problematic in patients with
cardiovascular disease
Problematic in patients with
cardiovascular disease
May cause fatigue of
swallowing
May cause fatigue of
swallowing

Head tilt posteriorly at swallow initiation
(gravity clears oral cavity)
Head tilt laterally to unaffected side (directs
bolus down stronger side)
Chin down (displaces tongue base and epiglottis
posteriorly)
Rotate head to affected side (isolates damaged
side from bolus path)

Poor tongue control

Increases aspiration risk in
most older subjects
May have limitations in patients
with cervical spine disease
May have limitations in patients
with cervical spine disease
May have limitations in patients
with cervical spine disease

Cold tactile stimulation to anterior faucial pillar

Delayed/absent swallow
response
Reduced oral sensitivity,
delayed/absent swallow
response

Poor evidence, especially in
stroke patients
Promising approach

Enhanced opening of
the upper esophageal
sphincter

May have limitations in patients
with cervical spine disease; the
suggested intensity may not be
feasible for geriatric patients

Sour or spicy bolus, capsaicin (facilitates
swallow response)

Repeated head lifting while lying (strengthening
of neck and laryngeal muscles)

Unilateral pharyngeal
weakness
Delayed pharyngeal
swallow response
Unilateral pharyngeal
weakness

Notes: Adapted from Gastroenterology, Volume 116/Edition 2, Cook IJ, Kahrilas PJ, AGA technical review on management of oropharyngeal dysphagia, Pages 455–478,
Copyright 1999, with permission from Elsevier.112

was recommended: specially made and nutritionally enriched
texture modified food (pureed and minced) and thickened
fluid (nectar, honey, and pudding consistency) and optional
courses are recommended for elderly persons with chronic
dysphagia (B*). Chin down procedure and thin fluid should
be first choice rather than thickened fluid in cases of chronic
dysphagia (A). In the acute phase individual counseling with
a follow-up, adjustment of the consistency of texture modified
food and thickened fluid should be provided (A).
Since there are only a few, high-quality studies, the
evidence in favor of texture modified foods and thickened
fluids, as being effective in preventing or reducing the impact
of dysphagia is not strong. More studies are needed to show
whether texture modified foods and thickened fluids are
effective in the management of chronic and acute dysphagia.
When planning these, one important aspect to consider is
the patient’s preference for texture modified food and/or
thickened fluid compared to ordinary food. Even though

Clinical Interventions in Aging 2016:11

this aspect was not included in the recommendations, the
literature search identified studies, which proved that the
patients did not prefer this type of food.
One major problem is the lack of consistency in terminology when naming different textures for texture modified
food and thickened fluid in different countries.106 This made it
very difficult to assess what patients had actually eaten in the
included studies, and also makes it difficult to turn the recommendations into practical guidelines. Another problem is the
lack of awareness of the existence of dysphagia. Apparently
60%–87% of residents in nursing homes have feeding difficulties, but eg, in Danish nursing homes, texture modified food is
only offered to a limited number of patients.114 At present, there
is international work going on in relation to standardization of
the terminology.106 This should be followed by research in relation to early discovery of the problem, and not least on work
in order to increase the sensory properties (eg, taste, texture,
and appearance) of the texture modified menus.114
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Technical methods
Although both compensatory and rehabilitation techniques
play important roles in the recovery of swallowing function,
most patients still rely on compensatory techniques before
they are transferred to rehabilitation.115

Peripheral stimulation
A variety of oral stimulation techniques have been used
as a part of therapeutic swallowing procedures; however,
evidence of their efficacy in treatment remains controversial.
There are some simple techniques that have been used in
dysphagia patients such as increased pressure on the tongue
by a spoon during feeding or using a sour bolus (containing
lemon juice) to stimulate swallowing.116 Also, a special
therapeutic program called deep pharyngeal neuromuscular
stimulation has been used to improve pharyngeal swallowing.
It concentrates on the stimulation of three sites with frozen
lemon-glycerin swabs. These sites are:
1) The taste buds of bitter and base of tongue – to improve
tongue retraction.
2) Soft palate – to improve palate elevation.
3) The superior and medial pharyngeal constrictor muscles –
to improve pharyngeal peristalsis movement and opening
of the UES.
Thermal tactile stimulation (TTS) technique to the area in
the oral cavity which contains the sensory receptors involved
in triggering the pharyngeal swallow is used in many research
studies.117 Cold is the best stimulus to evoke swallowing.118
TTS can be used to increase sensory awareness in the mouth
before swallowing and to reduce delay between oral and
pharyngeal phases (increase swallowing speed). According to de Lama Lazzara et al,119 swallowing is improved in
patients with neurological diseases after thermal stimulation
which sensitizes the base of the anterior faucial arches with
a cold stimulus; however, a mixed population was included
in this study and the limited reported data caused difficulty in
the interpretations. Another study has reported that swallow
improvement has occurred with repeat sensitization.120 Another
study investigated the relationship between different intensities
of TTS and reduced pharyngeal delay time. It demonstrated
that no specific intensity of TTS was recognized as the most
therapeutic.120 Power et al121 demonstrated that the cortical
motor excitability for pharyngeal swallowing is inhibited, as
recorded by electromyography, following sensory stimulation
of the anterior faucial pillar to the focal TMS of the pre-central
cortex.121 Freed et al122 conducted a study which aimed to
compare the efficacy of surface electrical stimulation and TTS.
Although an improvement in swallowing score was found in
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both groups, the swallowing score for the group treated with
electrical stimulation was higher than the other group.
More recently, Rofes et al123 assessed the effects of
capsaicinoids added to liquid boluses in older patients
with OD. This study found that the addition of capsaicin to
boluses enhanced the protective mechanisms for swallowing
and improved timings – the long-term effects of this form
of stimulation was not assessed but the mechanism of
action is thought to relate to the effects of capsaicin on
substance P and its effects on airway sensitivity. Fraser
et al124 conducted a study which aimed to investigate the
effects of pharyngeal electrical stimulation (PES) in healthy
individuals with TMS and in stroke patients. They found
that motor cortex excitability could be achieved at specific
parameters. This study was followed by another study, which
included 16 dysphagic stroke patients, six of them received
sham stimulation and ten patients received 5 Hz of PES for
10 minutes. The outcome of this study was a 30% reduction
in aspiration in the intervention group, whereas there was no
change in aspiration for the sham group. This was followed
up by Jayaskeran et al, who completed a dose response and
small RCT of PES in 28 acute dysphagic stroke patients and
also found an improvement in safe swallowing at 2 weeks in
the active group alongside better feeding parameters and short
length of stay in hospital by a median of 5 days compared to
the sham group.125 Whether this approach can be transferred
to elderly patients with dysphagia is as yet undetermined.

TMS
TMS is a safe and noninvasive technique capable of providing information about the neurophysiological properties
of a target system and has been used successfully to study
swallowing.126 Since its advent in 1985, the rapid expansion of this technique has led to the development of newer
devices that are now able to deliver repetitive trains of TMS
(rTMS), thereby opening up new perspectives for the use
of magnetic stimulation not only for functional assessment
purposes but also for treatment (or brain conditioning). Both
ipsilesional high frequency and contralesional low frequency
rTMS have been shown to generate beneficial effects in the
acute and chronic stroke brain.127 With respect to swallowing, the pharyngeal motor cortex appears to be specifically
responsive to rTMS. In more recent literature, the use of
rTMS has been explored in the treatment of dysphagia after
stroke by several authors.128–130 In the first study by Khedr
et al,128 excitatory 3 Hz rTMS (300 pulses at 120% first dorsal
interosseous motor threshold) was performed for 10 minutes
per day for 5 consecutive days on 26 unilateral hemispheric
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stroke patients with swallowing problems. Stimulation was
delivered to the affected hemisphere, and according to the
authors, resulted in a bilateral increase in brain excitability,
1 and 2 months after treatment, with an associated improvement in the symptoms and signs of dysphagia. The second
study by Verin and Leroi129 attempted to decrease transcallosal inhibition between mylohyoid primary motor cortices
by using an inhibitory 1 Hz rTMS paradigm. The authors
applied 20 minutes of 1 Hz rTMS for 5 consecutive days to
the healthy (unaffected) hemisphere of seven chronic dysphagic stroke patients (6 months post-stroke) and assessed
swallowing using videofluoroscopy. The study resulted in
a very modest decrease in the behavioral markers for swallowing impairment (aspiration–penetration scores) and in
swallow reaction times. However, there was no control arm
for the study against which comparisons could be made.
It would be interesting to speculate if rTMS could be used to
enhance swallowing in the geriatric population.

Transcranial direct current stimulation (tDCS)
tDCS is a neurorehabilitation technique in which a weak
electric current (~1–2 mA) is passed over the brain. The
effects are dependent on the combination of parameters such
as the current strength, duration of stimulation, and electrode
montage.131 It appears to be both safe and well tolerated. As
with TMS, the effects of tDCS have also been investigated
in a dysphagic (stroke) population, but again the results are
inconclusive when all studies are taken together. Similar to
previous studies in healthy swallowing,132 researchers have
used different neurostimulation parameters for their studies in patients, without clear rationale for the dosage of the
neurostimulation approach. A single-blinded RCT with 20
stroke patients randomized to either anodal stimulation of
ipsilesional or sham stimulation showed beneficial functional
outcomes, when used as an adjunct to traditional swallowing
therapy.133 The parameters in this trial were again different
to the parameters used in earlier case-controlled studies in
patients (ie, affected vs unaffected).134,135 Therefore, no direct
conclusions can be reported for the utilization of this technique; however, results look promising and we are looking
forward to some additional results for the optimal dosage
and parameters in older patients with OD.

Dysphagia in special situations
Tube feeding – when, how, and for whom?
When dysphagia is so severe that the nutritional demands
cannot be covered orally, artificial nutrition has to be considered. The individual indication for such an invasive
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procedure depends on the extent of the gap between
nutritional demands and actual intake and on the patient’s
general prognosis. Unfortunately, the extent and duration of
undernutrition which may be tolerable without disadvantages
for the patient’s prognosis is still unstudied and therefore
unclear. Based on externally consented expert opinion, recent
guidelines recommend tube feeding for geriatric patients
if no nutritional intake is possible for a period longer than
3 days or if oral nutritional intake is insufficient (,50% of
demands) for longer than 10 days.136 It is also recommended
that each decision has to be made on an individual basis,
taking patients’ prognosis and preferences into account.
Artificial nutrition may be supplied via the parenteral
route, the enteral route, or a combination of both. In general, the enteral route is preferred unless contraindicated,
because of a lower rate of septic complications and costeffectiveness.75,137,138 The gastric access via a nasogastric
feeding tube (NGT) or a percutaneous endoscopic gastrostomy (PEG) is recommended as standard.75 Only in rare
exceptions a jejunal position of the tube may be advantageous. In comparison of NGT and PEG, a Cochrane review
including studies with patients suffering from nonsurgical
diseases showed no difference in mortality, complications,
and risk of developing pneumonia. However, there were
fewer intervention failures in the PEG group when compared
with the nasogastric group.139 Another systematic review
including trials on patients with non-stroke related dysphagia
showed no significant difference in the risk of pneumonia
and overall complications between PEG and nasogastric
feeding.140 According to a review of studies in patients
with head and neck cancer there was also no difference in
disease free survival and weight maintenance between NGT
and PEG. However, patients nourished via nasogastric tube
had an increased rate of tube dislodgement. On the other
hand, patients with PEG took longer to return to normal
diet when compared to the NGT group.141 Fortunately, in
many patients with acute stroke, dysphagia improves during
the first weeks after stroke. Therefore, the preferred route
of feeding in patients with acute stroke is different from
patients suffering from chronic diseases causing persisting
dysphagia and nasogastric feeding is recommended during
the first weeks after stroke.75,142 The FOOD-trial is the only
RCT comparing nasogastric tube feeding with PEG in a large
number of patients with acute stroke.143 Patients with severe
dysphagia were randomized within 1 week into PEG and
NGT groups. There was no difference in mortality between
the two groups. However, patients fed with a nasogastric
tube had a better outcome: after 6 months 18.9% had a
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Modified Rankin Scale score of 0–3 compared to 11.1% in
the PEG group (P=0.05). In the follow-up after 6 months,
38.4% had normal oral intake compared with only 29.0% in
the PEG group and 13.9% were still fed via NGT compared
to 23.9% in the PEG group. In the long term, feeding via
PEG is associated with fewer treatment failures, higher feed
delivery, and fewer gastrointestinal bleedings.144 Therefore,
if enteral feeding is likely to be needed for a longer period of
time (.28 days), a PEG should be placed in a stable clinical
phase (after 14–28 days). If a nasogastric tube is rejected
or not tolerated by the patient and if artificial nutrition will
probably be necessary for more than 14 days, early placement of a PEG should be considered. In case of repeated tube
dislodgement a nasal bridle (nasal loop) is an alternative.145
Nasogastric tube feeding does not relevantly interfere with
swallow training. Therefore, dysphagia therapy shall start as
early as possible in tube fed patients as well. The majority of
conscious dysphagic patients with tube feeding should have
additional oral intake, according to the kind and severity of
dysphagia.75 As stated earlier, many stroke patients regain
swallowing function during the first days and weeks. Positive
predictors of recovery of functional swallowing after a stroke
are hemorrhagic stroke, younger age, and left-sided stroke.146
Even during the first 6 months, improvement of swallowing
is likely. It is therefore important to repeat assessment of the
swallowing function at regular intervals.
After Alzheimer’s disease (AD), PD is the neurodegenerative disease second most associated with severe dysphagia
(see the following section). Malnutrition147,148 and aspiration
pneumonia149 are highly prevalent in this disease and some of
these patients with advanced disease may need tube feeding.
However, the indication and effects of tube feeding in this
disease are not yet studied. The most common indication for
the insertion of a feeding tube seems to be primarily the safe
and time-controlled provision of medication, also in the form
of continuous duodenal application of dopamine in patients
with severe motor fluctuations.150 In both cases the tube can
also be used for nutrition.
All patients with amyotrophic lateral sclerosis suffer
from severe dysphagia and malnutrition at a certain stage
of the disease, even very early in the bulbar variant of the
disease. Tube feeding is largely supplied in these patients
due to evidence from nonrandomized trials. If indicated,
PEG-insertion is recommended to be performed before severe
breathing problems occur.151

Dysphagia in dementia
Dementia has a prevalence of approximately 30% at the
age of 80 years and over. Within the course of a dementing
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illness, most patients develop dysphagia. Dysphagia is one of
the main risk factors for pneumonia and, in fact, patients with
dementia die from pneumonia more frequently than patients
without dementia. In AD, eating behavior in general seems
to change early on in the disease: patients need self-feeding
cues and direct assistance while eating.152 Patients with mild
AD showed reduced blood oxygenation level dependent
signals in many areas of the cortical swallowing network.153
With disease progression, oral transport is prolonged and
the rate of patients showing aspiration increases.154 To what
extent apraxia and orotactile agnosia account for dysphagia
in AD is not known. There is a need for studies on cognition and dysphagia in patients with AD. There are very few
studies about dysphagia in vascular dementia (VaD). The
presence and extent of dysphagia depend on the localization
of the vascular lesions. It is known from an MRI study in
older adults without dementia that white matter lesion load
in MRI correlates with swallowing duration.155 In a study
comparing patients with AD to patients with VaD, patients
with vascular disease were more impaired in bolus formation
and hyolaryngeal excursion. VaD patients showed a higher
percentage of silent aspirations. The authors recommend
focusing on motor exercises in dysphagia therapy of VaD
patients.154
In patients with Lewy-body disease, dysphagia, especially
aspiration, seems to play an important role in limited prognosis of these patients. About one-third showed dysphagia
in a study using FEES.156 Patients with frontotemporal
dementia are characterized by a more compulsive eating
pattern, large bolus sizes, and a longer leaking time during
mastication.157
Treatment of dysphagia in dementia is difficult, because
patients with moderate to severe disease cannot follow
the instructions precisely and have difficulties to transfer
knowledge to daily life. Upright position, oral hygiene, and
intact vigilance should be required before eating. Inserting
a PEG does not prevent aspiration pneumonia in patients
with severe dementia. In addition, it does not improve the
course of the disease and is therefore not recommended in
advanced dementia.74
In a small crossover study, passive cervical spine
mobilization was able to increase the maximum swallow
volume in patients with severe dementia, possibly due to a
reduction in paratonic rigidity.158 In a huge multicenter trial,
Logemann et al examined the short- and long-term effects
of either a chin down posture or thickened liquids.159,160 All
patients had been aspirating liquids in a videofluoroscopic
study of swallowing (VFSS) before intervention. Fifty-five
percent of the demented patients still aspirated on all three
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interventions, while 20% did not aspirate at all. Patients
showed less aspiration with honey-thickened liquids, followed by nectar-thickened liquids, followed by chin down
posture intervention. However, the personal preferences
were different, and the possible benefit from one of the
interventions showed individual patterns with the chin down
maneuver being more effective in patients .80 years. On
the long term, the pneumonia incidence in these patients was
lower than expected (11%), showing no advantage of any
intervention.159,160
Taken together, dysphagia in dementia is common.
Approximately 35% of an unselected group of dementia
patients show signs of liquid aspiration. Dysphagia progresses with increasing cognitive impairment.161 Therapy
should start early and should take the cognitive aspects
of eating into account. Adaptation of meal consistencies can be recommended if accepted by the patient and
caregiver.

Dysphagia in PD
PD has a prevalence of approximately 3% in the age group
of 80 years and older.162 Approximately 80% of all patients
with PD experience dysphagia at some stage of the disease.163
More than half of the subjectively asymptomatic PD patients
already show signs of oropharyngeal swallowing dysfunction when assessed by objective instrumental tools.164 The
average latency from first PD symptoms to severe dysphagia
is 130 months.165 The most useful predictors of relevant
dysphagia in PD are a Hoehn and Yahr stage .3, drooling,
weight loss or body mass index ,20 kg/m2,166 and dementia
in PD.167 There are mainly two specific questionnaires validated for the detection of dysphagia in PD: the Swallowing
Disturbance Questionnaire for Parkinson’s disease patients164
with 15 questions and the Munich Dysphagia Test for
Parkinson’s disease168 with 26 questions. The 50 mL Water
Swallowing Test is neither reproducible nor predictive for
severe OD in PD.166 Therefore, a modified water test assessing maximum swallowing volume is recommended for
screening purposes. In clinically unclear cases instrumental
methods such as FEES or VFSS should be applied to evaluate the exact nature and severity of dysphagia in PD.169 The
most frequent symptoms of OD in PD are listed in Table 3.
No general recommendation for treatment approaches
to OD can be given. The adequate selection of techniques
depends on the individual pattern of dysphagia in each
patient. Adequate therapy may be thermal-tactile stimulation
and compensatory maneuvers such as effortful swallowing. In general, thickened liquids have been shown to be
more effective in reducing the amount of liquid aspiration
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Oropharyngeal dysphagia in older persons

Table 3 Patterns of oropharyngeal dysphagia in Parkinson’s
disease
Phase of
swallowing

Frequent findings

Oral

Repetitive pump movements of the tongue
Oral residue
Premature spillage
Piecemeal deglutition
Residue in valleculae and pyriform sinuses
Aspiration in 50% of dysphagic patients
Somatosensory deficits
Reduced spontaneous swallow (48 vs 71 per hour)
Hypomotility
Spasms
Multiple contractions

Pharyngeal

Esophageal

Note: Data from Warnecke.170

compared to chin tuck maneuver.159 The Lee Silverman
Voice Treatment (LSVT®) may improve PD dysphagia,
but data are rather limited.171 Expiratory muscle strength
training improved laryngeal elevation and reduced severity
of aspiration events in an RCT.172 A rather new approach to
treatment is video-assisted swallowing therapy for patients
with PD using FEES videos of the swallowing act for
biofeedback purposes during a treatment session.96 In an
RCT, PD patients demonstrated a significantly greater
reduction in food residues in the pharynx and there was
significant group improvement in some parameters of the
quality of life, quality of care, and pleasure of eating scales
compared to the control group. In addition, particularly in
PD patients with fluctuating dysphagia, an individual assessment of levodopa responsiveness of swallowing function
may be useful.173,174

Conclusion and perspective
OD is a greatly unrecognized syndrome in older persons
with serious health consequences. Accordingly, it is insufficiently studied and the evidence for interventions is still
weak. On the other hand, the knowledge about the (patho)
physiology of swallowing has increased enormously, building a good basis for more research on the efficacy of presently
available, and development of new interventions.
The challenge of the future is to increase the recognition
and visibility of OD as an important clinical syndrome and
convince stakeholders of the impact of adequate treatment.
In particular, the development and validation of specific
interventions for older persons, the systematic investigation
of side effects of medications on the swallowing physiology,
and establishing the effect of sarcopenia on swallowing function have the potential to improve the situation and prognosis
in this fragile patient group.
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