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Abstract Dysphagia is common in patients with

dementia of varying types and often results in serious

health consequences, including malnutrition, dehydration,

aspiration pneumonia, and even death. Due to progressive

cognitive and functional decline, patients with dementia

experience difficulties throughout the eating process which

encompasses all aspects of self-feeding and swallowing

function. Variations in underlying neuropathology and

disease severity may influence specific swallow disorders

observed. New functional neuroimaging modalities offer

exciting possibilities to increase understanding of neural

control of swallowing that will lead to design of novel

treatments. Current treatment approaches include a com-

bination of compensatory strategies for swallowing, cueing

from caregivers, and modifications to the dining experience

that maximize independence during mealtime. A new focus

on development of treatment regimens, possibly involving

taste and smell receptor stimulation and rehabilitative

exercise that may be implemented during the prodromal

stages of dementia, is necessary to prevent or delay further

swallowing decline.
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Introduction

Dementia is a broad term for a progressive decline in cog-

nitive function, including memory, reasoning, and problem-

solving, that results in an inability to perform activities of

daily living [1]. Neurodegeneration in the form of a variety

of underlying pathologies leads to the collection of symp-

toms that comprise dementia. There are various types of

dementia, with Alzheimer’s disease (AD), vascular dementia

(VaD), dementia with Lewy bodies (DLB), and frontotem-

poral lobe dementia (FTLD) as the most common [1–3].This article is part of the Topical Collection on Swallowing Disorders.
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Mild cognitive impairment (MCI) refers to changes in

cognitive status, which are beyond what is expected with

normal aging but not severe enough to impact activities of

daily living [4]. This condition may be a prodromal stage of

AD [5]. Following a systematic review and meta-analysis, it

was estimated that approximately 35.6 million people in

2010 were living with dementia world-wide [1]. Its preva-

lence is known to increase exponentially with age [1, 2, 6],

doubling with every 5.5 year increment in North America

[1]. Due to population growth and an increasing aging

demographic, projections for the total number of individuals

with dementia are nearly to double every 20 years,

increasing to 65.7 million in 2030 and 115.4 million in 2050

globally [1].

There is a growing concern over the pervasiveness of

dysphagia, or swallowing disorders, in patients with

dementia [7, 8••, 9]. Dysphagia refers to the difficulty in

moving food, liquid, secretions, or medications through the

mouth and throat, and into the esophagus. This debilitating

condition often leads to serious negative health-related

sequelae, including aspiration pneumonia, malnutrition,

and dehydration [10–12]. Horner et al. [13] estimated that

up to 45 % of institutionalized patients with dementia

suffer from dysphagia. Pneumonia is the second most

common cause for death in patients with AD [14], and

aspiration pneumonia specifically has been found to be

significantly and independently associated with dementia

[15]. Along with other factors including mobility, nutri-

tional status, and host immune response, aspiration has

been identified as a risk factor for discontinuation of oral

intake as well as the development of pneumonia in patients

diagnosed with AD and DLB [16, 17].

Patients with dementia experience difficulties throughout

the entire eating process which includes self-feeding (trans-

ferring food from the table to the mouth) in addition to

swallowing (transferring food from the mouth into the stom-

ach) [7]. With approximately 50 % of patients with AD losing

the ability to feed themselves within 8 years following their

diagnosis [18], this inability to eat safely and efficiently is the

most life-threatening of all functional impairments for these

patients [19–23]. The purpose of this paper is to (1) provide a

current overview of the physiological and neurophysiological

changes in swallowing that occur with dementia, (2) improve

understanding of the neuropathology underlying such chan-

ges, and (3) suggest optimal current and future treatment

approaches based on this information.

Eating and Swallowing Difficulties in Patients

with Dementia

The process of eating encompasses cognitive awareness of

the eating situation, visual recognition of food, and

physiologic responses to the smell and presence of food

that all lead up to the act of swallowing [24]. Self-feeding,

in terms of recognition of appropriate items to eat, planning

the execution of what should be transported to the mouth,

how it will be transported, and in what amount comprises a

critical skill set within this eating process [7, 25••]. Normal

swallowing consists of a patterned sensorimotor process or

response governed by a complex neural network involving

both somewhat automatic and volitional systems that

respond to sensory inputs [26]. Abnormalities in the

swallow may develop as a result of sensory and/or motor

damage [26, 27]. Additionally, impairments in cognitive

flexibility and attention have been shown to affect swal-

lowing safety [28]. Patients not oriented to person, place, or

time are at a 31 % increased risk for liquid aspiration and

those unable to follow single-step verbal commands have a

57 and 48 % increased risk for liquid and puree aspiration,

respectively [29].

Age-Related Changes in Swallowing

Age-related changes in swallow function, a.k.a. presby-

phagia [30], are partially due to the effects of sarcopenia,

the degenerative loss of skeletal muscle mass, quality, and

strength with aging, of the head and neck musculature

[31•]. Given the increase in prevalence of dementia with

age, it might be assumed that swallowing changes occur as

part of this normal aging process [27]. However, the

prevalence of swallowing impairment has been shown to

be higher in elderly patients with AD than in normal

elderly individuals [8••, 13, 18]. Eating behavior in patients

with dementia can be influenced by disorders of attention

[27], initiation [32], orientation [29, 33], recognition,

executive function [34], decision-making [27], and apraxia

[25••, 35].

Eating Dependency

The presence of dysphagia, aspiration, and eating depen-

dency is negatively associated with the severity of

dementia [13, 18, 36]. In order to improve understanding of

the specific deficits in eating that occur in early stage

dementia, Priefer and Robbins [7] designed a study to

examine differences in the eating process between those

diagnosed with mild AD (10 patients) and a group of

normal elderly subjects (15 controls). A standard meal was

developed, designed to represent everyday challenges, and

videotaped for each subject and his/her spouse to assess

self-feeding behaviors. Self-feeding dependency was

determined through the frequency of successful cueing

behaviors and/or direct assistance from the spouse. Results

showed AD subjects to receive significantly more self-

feeding cues or direct assistance from their eating partner
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enabling dependency, than control subjects. Patients with

moderate and severe AD have been found to display pas-

sivity and distraction during meals as well as inappropriate

feeding velocity and refusal of food [37]. Factors that have

been found to influence independence in eating among

elderly patients with AD include difficulty in beginning a

meal, severity of dementia, and the presence of dysphagia

signs [25••].

It is known that those with dementia who need to be fed

or cued during meals are at greater risk of illness and

mortality than those who can feed themselves [38, 39]. A

patient’s degree of functional dependency has been shown

to be an important predictor for the occurrence of aspira-

tion pneumonia in institutionalized patients [40, 41]. When

a caregiver is initiating and continuing the feeding, the

patient lacks control over the coordination with his/her own

swallow timing which he or she may not be able to com-

municate [37]. Refusal of food may be related to a lack of

understanding of the feeding situation or could even be an

oral apraxia resulting in an inability to open the mouth that

is misinterpreted by a caregiver as refusal [37].

Swallowing Changes by Dementia Type

Changes in swallowing physiology that occur with

dementia have been analyzed through recordings of vid-

eofluoroscopic swallowing examinations (VFSE) in

patients with varying types of dementia [7] (see Table 1).

Findings for a heterogeneous group of patients with

dementia [AD, VaD, Parkinson’s disease dementia (PDD)]

included aspiration of liquids, incomplete laryngeal clo-

sure, and impaired inversion of the epiglottis [42]. How-

ever, the specific swallowing disorders observed depend

upon the type and severity of dementia. In those patients

with mild AD, specifically, Preifer and Robbins [7] found

significant group differences in the oral transit duration

(OTD) for solid boluses and in the pharyngeal response

durations (PRD) and total swallow durations (TSD) for

liquid boluses. Since the OTD measure is under voluntary

control and represents posterior movement of the bolus in

the oral cavity, a longer duration of OTD may reflect dif-

ficulties with initiation of oral bolus preparation and of the

swallow [7]. Humbert et al. [8••] found patients with mild

AD to have reduced hyolaryngeal movement as compared

to an age-matched control group, although swallow safety

was intact with no aspiration observed. As the disease

progresses, patients with moderate AD have been found to

develop inadequate clearance of the pharynx, reduced

upper esophageal opening, and occurrences of airway

penetration and/or aspiration [13].

Different patterns of swallowing changes with AD

patients as compared to VaD patients have been demon-

strated [43]. AD patients have been found to have

significantly longer oral transit delays with liquids, while

VaD patients experience more difficulty with formation

and mastication of semi-solid boluses, movement of the

hyolaryngeal complex, and inversion of the epiglottis [43].

The authors hypothesized that these differences are due to

the specifics of the neuropathology and location of brain

lesions, with sensory impairment in AD patients due to

temporoparietal damage versus motor impairment in VaD

patients due to corticobulbar tract disruption [43].

DLB patients have been shown to have a higher inci-

dence of self-reported eating and swallowing problems as

compared to AD patients [44]. Londos et al. [45•] exam-

ined subjective complaints of dysphagia as swallow dys-

function in a group of 82 patients with either DLB or PDD.

Thirty-two percent of the patients in this study reported

symptoms of dysphagia and 92 % of those patients had

documented swallowing dysfunction on VFSE. In contrast

to those patients with AD, pharyngeal abnormalities, spe-

cifically delayed pharyngeal initiation, residue, and pene-

tration/aspiration, were more common than oral

dysfunction in this group [45•].

Patients with frontotemporal lobar dementia (FTLD)

also demonstrate unique changes in eating and swallowing.

A small group of patients were found to eat rapidly and

compulsively and to take large bolus sizes [46]. Results of

flexible endoscopic examinations of swallowing (FEES)

also showed these patients to have more frequent occur-

rences of early leakage of food into the pharynx during

mastication as well as incomplete clearance of the bolus

from the pharynx [46].

Salivary Alterations and Oral Health in Patients

with Dementia

The development of aspiration pneumonia in elders has

been shown to be multifactorial with poor oral health status

as an important contributor [41]. Adequate production of

saliva is necessary to ensure gingival integrity and to

protect against bacterial overgrowth in the oral cavity [47].

Along with dysphagia, patients with AD have been found

to produce significantly reduced amounts of saliva as

compared to healthy control subjects [48], which may be

due to autonomic nervous system dysfunction in these

patients [49]. In a study of 134 geriatric patients, Terpen-

ning et al. [50] confirmed the presence of pneumonia in

36 % of inpatients and 25 % of long-term care patients

with hyposalivation; 11 % of long-term care patients with

adequate saliva production developed pneumonia. This link

between inadequate saliva production and pneumonia is

likely due to higher levels of oral bacteria in saliva and

altered composition of salivary flora in patients [50, 51].

Elders with dementia have been found to have worse oral
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hygiene and health than those without dementia [52•, 53].

In dysphagic patients with dementia, saliva itself or in

combination with food or liquid may be aspirated leading

to repeated entry of these bacteria into the lungs [41, 54].

In addition to maintenance of oral health and tissue

integrity, an adequate balance in the production and com-

position of saliva is necessary for mastication and lubri-

cation of oral structures during swallowing [55]. In contrast

to those patients with AD who experience hyposalivation,

some patients who are treated with cholinesterase inhibi-

tors, such as donepezil, have been reported to experience

sialorrhea, or hypersalivation. Either direction of change in

amount of saliva produced will impact salivary composi-

tion negatively, affecting oral sensation, specifically taste

and texture perception [56]. Alterations in saliva that occur

in elderly patients are thought to affect the ability to initiate

a swallow [55] which may result in avoidance of certain

foods or decreased tolerance for certain consistencies or

flavors of food and/or liquid. Interestingly, recent research

on saliva levels of amyloid beta peptides [57] and salivary

tau species [58] in patients with AD and healthy controls

presents some support for the utility of salivary biomarkers

in the diagnosis of dementia.

Neuroanatomical Correlates of Dementia

As alluded to previously, the specific changes in the eating

process, including self-feeding and swallowing, depend

upon the underlying neurophysiologic changes character-

istic of each dementia type as well as stage in the pro-

gression of the disease. All dementia types are

characterized by neuroanatomical changes. These changes

typically occur in different brain regions and involve dif-

ferent abnormalities identified across the dementias. Most

of the evidence on these neuroanatomical correlates stems

from research involving either neuropathological/autopsy

findings [59, 60] or, more recently, neuroimaging research

[61]. Table 2 presents evidence of the main brain areas

involved in the most common types of dementia and the

primary abnormalities identified in each type.

Swallowing Neural Network—Possible Implications

in Dementias

From a series of in vivo swallowing neuroimaging studies

in healthy adults, a swallowing neural network has been

identified [62–64, 65••]. This network most commonly

includes areas such as the primary sensorimotor cortex, the

supplementary motor area, the insula, the frontal opercu-

lum, and the anterior cingulate gyrus [62–64, 65••].

Although, the swallowing network does not appear to

be implicated in the initial stages of most dementia types,

as mentioned previously, swallowing and feeding chal-

lenges may be present in patients with dementia early on

and typically become more severe as the disease pro-

gresses. This is partially because eating encompasses both

functions of self-feeding and swallowing, which depend

on intact sensorimotor pathways and spared cognitive and

executive functions. Although the specific sensorimotor

pathways remain unaffected until the later stages of the

disease, the cognitive and executive function limitations

can influence swallowing and self-feeding in earlier

stages. For example, a patient with early AD with tem-

poroparietal cortex neuropathology may experience spa-

tial and perceptual difficulties and may forget how to use

a utensil during meals; in comparison, a patient with early

FTLD with frontotemporal involvements may exhibit

social and behavioral symptoms, such as impulsivity,

agitation, or apathy during eating. In later stages when

diffuse brain lesions are seen across dementia types, the

sensorimotor aspects of the swallowing sequence also are

influenced.

Table 1 Dementia types and swallowing disorders

Dementia types Findings with videofluoroscopy/FEES

Alzheimer’s disease Mild: Longer oral transit duration (OTD) for solid boluses; Longer pharyngeal response durations (PRD)

and total swallow durations (TSD) for liquids [7]; Reduced hyolaryngeal movement [8••]

Moderate: Inadequate pharyngeal clearance, reduced upper esophageal opening, penetration/aspiration [13]

Vascular dementia Difficulty with formation and mastication of semi-solid boluses; reduced hyolaryngeal movement;

decreased epiglottic inversion [43]

Dementia with Lewy bodies/

Parkinson’s disease dementia

Delayed pharyngeal initiation, residue, penetration/aspiration [45•]

Frontotemporal dementia Rapid and compulsive eating; inappropriate choices for eating; larger bolus sizes; Early leakage of

food into pharynx during mastication; pharyngeal residue [46]

Mixed group of patients with

dementia

Aspiration of liquids, incomplete laryngeal closure, and impaired inversion of the epiglottis [42]
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Neuroimaging of Swallowing in Dementia

To date only a handful of studies have investigated the

neural control of swallowing in patients with dementia.

Humbert and colleagues [8••] studied the swallowing and

neural physiology of a group of 13 patients with early AD

and a group of 11 age-matched controls using task-fMRI.

Results suggested that the AD group had significantly

decreased fMRI signal intensity during swallowing in

important swallowing network areas, such as the primary

sensorimotor cortex, and the Rolandic and frontal opercula

bilaterally [8••]. Swallowing physiology was minimally

affected in the AD group, possibly suggesting that sub-

clinical swallowing neural changes may be present before

clinically significant swallowing changes are observed.

In a similar paradigm, the same group of investigators

studied the neural activity elicited during the command to

not swallow (swallowing inhibition) in an early AD group

and a group of healthy young and older adults. The AD

group showed increased activation of two swallowing

network areas, the frontal operculum and the insula, during

this swallowing inhibitory task compared to the other two

groups [66]. According to the authors, this finding may

indicate the need for increased neural ‘‘effort’’ to turn off

the swallowing network areas in these patients.

Challenges and Promising Directions of Swallowing

Neuroimaging in Dementia

The use of task-fMRI and other task-related neuroimaging

modalities to identify the neural control of swallowing in

dementia has been limited for several reasons. First, in swal-

lowing fMRI protocols, the task is often cued by visual or audio

stimuli and the subject must perform the task in strict

compliance with the stimulus, which may be challenging for a

patient with cognitive limitations. Additionally, one of the

biggest challenges in completing motor task-fMRI paradigms is

the fact that the signal is prone to motion artifacts. In task-fMRI

studies of the neural control of human swallowing, subjects are

required to swallow in the supine position many times during an

experiment. The lingual, mandibular, and hyolaryngeal

movements during the completion of a swallow can cause

significant head movement, which may interfere with the brain

activity signal [67]. Furthermore, monitoring devices including

surface electrodes, pneumographic belts placed around the

neck, or oral pressure tubing are needed to ensure that the

subjects’ swallows comply with the stimuli. Such devices may

result in sensory feedback, interfering with normal muscle

function, motor planning, and even brain activations [68] and

may not be tolerated by patients with dementia.

In recent years, other MR modalities have emerged as

useful in investigating neural correlates of dementia and

have provided important clinical insights in the diagnosis

of dementia and MCI and could offer promising solutions

in the neural investigation of swallowing in these popula-

tions. Two of the most widely used include resting-state

functional connectivity MRI (fcMRI) and diffusion tensor

imaging (DTI).

Resting-state fcMRI allows for investigation of brain

activity at rest when individuals are not required to perform

a task. Thus, it is not dependent on task completion or

performance in the magnet. This allows us to use fMRI to

investigate the brain networks of clinical populations, such

as patients with dementia, for whom it would be chal-

lenging or impossible to complete a task-related fMRI

paradigm due to cognitive or behavioral limitations.

Functional connectivity MRI has revealed that patients

with AD and MCI at high risk for developing AD have

decreased default mode network (DMN) connectivity [69],

Table 2 Dementia types and neuroanatomical correlates

Dementia types Brain areas involved Primary abnormalities seen

Alzheimer’s disease Early: entorhinal cortex, hippocampus,

amygdala [96, 97]

Late: diffuse temporal, parietal, and

frontal areas

Beta amyloid deposits; tau protein bundles; neuronal loss [59,

60]

Dementia with Lewy bodies Dorsal midbrain, amygdala, diffuse

neocortex [98, 99]

Insoluble form of alpha-synuclein protein [100]

Vascular dementia Hippocampus, amygdala, thalamus,

basal forebrain, and other areas [101,

102]

Ischemic, hemorrhagic or hypoperfusion lesions [101]

Frontotemporal dementia or

frontotemporal lobe degeneration

(FTLD)

Frontal and temporal lobe [98] Hyperphosphorylated tau protein, known as FTLD-tau; ubiquitin

staining inclusions, known as FTLD-ubiquitin or FTLD-U

[103]

Dementia and Parkinson’s disease Substantia nigra; diffuse cortex,

neocortex [104, 105]

Insoluble form of alpha-synuclein protein [105]

Mixed dementia When more than one type of dementia and lesions are identified
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i.e., a network of brain areas that are typically active at rest

in healthy individuals and represent our internal thoughts

and representation. Functional connectivity of the DMN

appears to be linked with several mental and motor disor-

ders and appears to be a promising and easily obtained

clinical marker of disease.

Regarding swallowing, we recently completed a pilot

resting-state fcMRI study on a group of healthy elders and two

patients with mild AD in order to indirectly examine the

swallowing network areas functional connectivity in corre-

lation with measures of swallowing function [70]. Figure 1

presents the functional connectivity results for the two AD

participants (without and with dysphagia) with the left pri-

mary motor area as the seed/focus of the analysis. For the

patient without dysphagia, the left primary motor cortex

(significant motor area for swallowing) showed significant

and high intensity positive temporal correlations (red and

yellow) with the primary motor and sensory cortices, the

cingulate gyrus, and the insula bilaterally (all of which are

swallowing-related areas). Anti-correlations (blue) are seen

primarily with areas of the prefrontal, temporal, and anterior

cingulate cortex. These results were similar with the results

seen in the group of healthy elders. For the AD patient with

dysphagia, however, the analogous positive correlations

appeared to be weaker and more widespread, while anti-cor-

relations were primarily seen with few areas of the prefrontal

and the visual cortices. These results are qualitative at this

time, but show preliminary evidence that the functional con-

nectivity of an important swallowing area is altered in a patient

with AD and dysphagia.

Diffusion tensor imaging allows for the study of white

matter tract integrity and structural connectivity of brain areas

and has been widely used in the study of AD and MCI. It also

does not require the completion of a task. DTI studies have

shown white matter bundles degeneration and correlations of

white matter degeneration and disease severity in patients

with AD as well as MCI [71]. DTI has not yet been applied in

the investigation of the structural connectivity of swallowing-

related areas in patients with dementia. The combination of

resting-state fMRI and DTI methods could provide a critical

non-invasive way of investigating the neural control of

swallowing in the clinical and preclinical stages of the

dementias and remains to be explored. A more thorough and

accurate understanding of changes in the neural control of

swallowing in patients with dementia is critically important

for the development of more effective treatment techniques.

Approaches to Management of Dysphagia in Patients

with Dementia

When determining the most effective approach to man-

agement of dysphagia in patients suffering from dementia,

it is critical to consider which recommendations and

strategies are most likely to encourage independence in

eating. As mentioned previously, the degree of a patient’s

dependence is a predictor for the development of aspiration

pneumonia [40, 41]. Following completion of a compre-

hensive swallowing evaluation, including a thorough clin-

ical bedside assessment and an instrumental swallowing

examination during which specific swallowing disorders

are identified, a variety of currently available behavioral

interventions can be utilized to improve the safety of the

swallow, while new innovative treatments are emerging

from brain imaging methods and findings that require

testing for effectiveness.

Compensatory and Postural Strategies

Compensatory approaches to treatment are designed to

alter the biomechanics of the swallow by redirecting bolus

flow but do not alter swallow physiology itself [27, 72].

These techniques include postural adjustments, diet modi-

fication, and sensory enhancement. Postural adjustments

include the chin tuck, head rotation, head tilt, head back,

and side-lying positions of the head that use gravity to

influence bolus flow [72]. Their use is required with each

swallow which may create problems for patients with

dementia suffering from attentional issues and memory

loss. Diet modifications typically include alterations in

dietary textures and fluid viscosities [73] that may influ-

ence the quality of life. Patients with dysphagia and their

families may reject these alterations and, given that many

patients with dementia already experience changes in taste

and smell that affect their appetite [74–76], this rejection

may be likely.

In a randomized clinical trial of 711 patients diagnosed

with either dementia or Parkinson’s disease, Logemann and

colleagues [77] found immediate (during videofluoroscopic

swallow assessment) elimination of aspiration on thin liq-

uids to occur most frequently with honey-thickened liquids

followed by nectar-thickened liquids and chin-down pos-

ture. However, patients preferred the chin-down posture

over the thickened liquids. Furthermore, for a subset of

these patients followed for 3 months, Robbins et al. [78]

reported a more than two-fold hospital admission increase

likely due to increased frequency of pneumonia in those

who received a honey-thick liquid (3,000 centipoise) ver-

sus nectar-thick liquid (300 centipoise) [78]. In addition,

the patients who were hospitalized and drinking honey-

thick liquids spent three times as many days in the hospital.

Therefore, while honey-thick liquids resulted in the most

immediate remedy for aspiration, they were not preferred

by patients and, when aspirated, resulted in the highest

likelihood for developing pneumonia in the long term, as

thicker viscosities may be more difficult to eject from the
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airway. If recommending a modified diet for patients with

dementia, specification of the fluid thickness needs to be

communicated clearly to the nursing staff, patient, and

patient’s family as varying terms are used to describe dif-

ferent types of modified diets [79].

Sensory Techniques

Sensory enhancement techniques, such as alterations to the

bolus, oral stimulation, or olfactory enhancement may be

effective in eliciting faster oral and pharyngeal initiation of

the swallow. Changes to the bolus with regards to taste,

temperature, volume, or viscosity may be useful as sensory

impairments, including impaired taste perception, are com-

mon in patients with dementia [74, 75]. This may involve

incorporation of more spicy, sweet, or sour foods into the

diets of these patients [27]. Also thermal-tactile stimulation

has been used to stimulate the afferent receptors of swal-

lowing but its effects are thought to be short-lived [27, 80].

Environmental and Cognitive Strategies

Other strategies that may be employed to improve the

eating process for patients with dementia involve envi-

ronmental changes along with certain eating and food

preparation strategies. The minimization of distractions

during mealtime has been found to result in improved

nutrition and caloric intake in patients with dementia [81].

Avoiding interruptions and conversations during mealtime,

limiting items on the plates or trays to only food items and

removing condiments, presenting finger foods for which

utensils are not needed, and delaying the presentation of

desserts until the end of the meal are all strategies to limit

distractions and influence nutritious eating habits [27].

Presenting one food item at a time can be useful and cut-

ting food into bite-sized pieces can encourage pacing of the

meal. Patients with dementia also may require a longer

time frame to complete their meals [82] and should be

encouraged to eat slowly. They may benefit from more

frequent, smaller meals or snacks throughout the day [27].

Providing a consistent mealtime routine with the same

caregivers in a calm environment is important as well. The

use of music mostly of the relaxing type also may provide

positive effects on various behavioral symptoms of

dementia during mealtime [83].

The encouragement and support of self-feeding is critically

important in supporting independence with eating in patients

with dementia [27]. As reported in the study by Priefer and

Robbins [7] described previously, patients with dementia are

likely to receive self-feeding cues or direct assistance from

their caregiver or eating partner, referred to as ‘‘enabling

disability’’. These cues were directed mostly to food prepa-

ration tasks that are thought to require more conscious thought

than the more automatic tasks of transporting food into the

mouth from the hand or utensil [7]. With difficulty in begin-

ning a meal as a strong risk factor for the hindrance of eating

independence [25••], aiding the patient with cues to begin and

restart eating will help prevent confusion and interruption of

eating [84]. While cueing and direct assistance (partial to

complete assistance) may be helpful in maintaining

Fig. 1 Functional connectivity

of left primary motor area (seed

area) and other brain areas at

rest; images are shown in

radiological convention (right is

shown on the left); A anterior,

R right [70]
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independence and are frequently recommended for patients

with dementia, it is important not to provide assistance beyond

what is needed as this can result in dependence [7]. Demon-

strating a task or providing hand-over-hand assistance can be

effective if necessary.

Several recent studies have supported potential benefits

of spaced-retrieval (SR) therapy for increasing food intake

in patients with dementia [85••, 86]. SR consists of asking

patients to recall presented information at increasing time

intervals [85••]. A correct response results in doubling of

the time interval to the next trial; while an incorrect

response results in sharing of the correct answer and asking

to recall it again at the previous time interval resulting in a

correct response [85••, 86]. Wu et al. [85] and Lin et al.

[87] combined Montessori-based activities (breaking daily

activities down into continuous sequential procedures that

are repetitively practiced) with SR therapy and found

decreased frequency of eating difficulties during meals

along with an increase in food intake and body weight over

a 6-month follow-up time frame.

Oral Hygiene

The importance of oral hygiene in the care of patients with

dementia cannot be over-emphasized. Since it is common

for patients with dementia to suffer from poor oral health

along with salivary alterations, regular and consistent

mouth care is critical in preventing bacterial overgrowth

and subsequent development of pneumonia due to aspira-

tion of secretions. These patients will likely require assis-

tance in the implementation of such care.

Tube Feeding

For some patients with advanced dementia, the decision may

be made to provide nutrition and hydration via tube feedings

[17, 27]. While many speech-language pathologists treating

dementia patients for dysphagia believe that feeding via a

percutaneous gastrostomy tube (PEG) decreases the risk of

aspiration pneumonia [88], several studies have shown that

patients with dementia who receive a PEG tube are at

continued risk for respiratory disease [89, 90]. Additionally,

the presence of a nasogastric tube has been shown to reduce

survival in elderly patients with advanced dementia [91].

This decision is complex so it is critically important that

benefits and risks concerning tube feeding are discussed

thoroughly with the patient and caregivers [17, 27, 88].

Preventative Approaches

Rehabilitative exercises consist of regimens that enact

changes in muscle strength and range of motion, and thereby

in many cases restore age appropriate ‘‘normal’’ underlying

swallowing physiology [92–95]. Some examples include use

of the Mendelsohn maneuver, effortful swallow, Shaker

exercises, and lingual strengthening [26]. We do not cur-

rently have evidence to support the role of such regimens in

patients with dementia. However, the focus of current

research has shifted from diagnosing and treating dementia

in the clinical stages of the disease to identifying preclinical

and prodromal signs of dementia in order to provide treat-

ment as early as possible and to delay progression of the

disease. In that respect, studying swallowing changes early

in the disease process or at preclinical stages may reveal the

need to use or create new treatment modalities, including

rehabilitative regimens that may prevent or delay the dev-

astating sequelae of swallowing decline.

Conclusions

While dementia has tormented the lives of many individ-

uals and their loved ones, its effect on swallowing and

eating only recently is being understood, particularly from

a neuropathological standpoint, due to its increasing global

prevalence and recent advances in the availability of

technology. Diagnostic methods and treatments are found

in practice, while evidence-based literature is emerging.

Much more innovation in both diagnostic methods and

carefully designed intervention studies are promising the

new and creative likelihood of prevention and effectiveness

of early interventions implemented even at sub-clinical

stages.
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10. Clavé P, Rofes L, Carrión S, Ortega O, Cabré M, Serra-Prat M,
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