
Dysphagia, commonly known as swallowing 
problems, is quite common. A significant number 
of people in long-term elderly care suffer from 
some form of dysphagia. Treating the condition is a 
challenge for many therapists. It can be difficult to 
explain to patients what exercises they should be 
doing. In many cases, treatment is not completed, 
and instead, a special diet is prescribed. These diets 
are not ideal from a social, medical, and financial 
point of view. Many forms of dysphagia can be 
treated by intensive exercise training. The SilverFit 
Rephagia helps to provide this type of training.
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valuable insights
 
The Rephagia system supports the speech 
and language therapist. It helps the 
therapist provide the patient with a series 
of exercises known to improve swallowing 
function. During the exercises, both the 
therapist and the patient get valuable 
insights into the patient’s performance. 
The patient’s swallowing response is 
characterized using semg, a method that 
measures the activity of the patient’s 
muscles. 

motivating 

The biofeedback system can be shown in 
the form of graphs, or as game-like exercises 
that are easy for the patient to understand. 
Games improve motivation, which is vital 
in the case of swallowing exercises: the 
patient has to work hard for a prolonged 
period of time to regain function. During 

social isolation

Enjoying eating and drinking together is an 
essential part of social interaction: lunch, 
tea, coffee, dinner, drinks. Even mild forms 
of dysphagia-related symptoms such as 
drooling can contribute to social isolation. 
Research shows that 55% of people with 
dysphagia are no longer able to enjoy food, 
and 36% try to avoid eating with others 
(Ekberg et al., 2002).

medical risks

Dysphagia can lead to dehydration, mal-
nutrition, weight loss, respiratory problems, 
pneumonia and upper respiratory infections. 
For example, 44% of people suffering from 
dysphagia lose weight (Ekberg et al., 2002). 
Data from the us show that people with se-
vere forms of dysphagia after a stroke were 
3-15 times more likely to suffer from various 
complications, and 2x more likely to die 
within a year after the stroke occurred (Me-
dicare). Pneumonia is responsible for about 
34% of all stroke-related deaths and repre-
sents the 3rd highest cause of death during 
the first month after a stroke (Kil-Byung Lim 
et al., 2009).
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the tests of the Rephagia, clinicians noted 
that in comparison to semg devices used 
in research, the Rephagia games made it 
possible to engage patients with lower 
cognitive function more easily.

treatment course

The treatment on average takes 12 sessions 
of half an hour, administered three 
times a week for four weeks. At the start 
of the treatment, the patient takes an 
assessment determining the swallowing 
function. The key to improve the swallow 
function is performing a lot of repetitions 
with progressive resistance. The patient 
then moves on to training the timing and 
specificity of the swallow movement. The 
final part of the training covers coordination 
and prolongation of the swallow, as in the 
well-known Mendelsohn maneuvre.

Cost per patient per day, Netherlands

standard diet

supplemental 
nutrition

 
 tube feeding

¤ 36,06

¤ 6,10

¤ 53,05

financial costs

Providing special diets is costly because 
the food has to be bought and prepared 
separately, and the patient requires 
assistance and supervision. An analysis by 
SilverFit of Dutch care homes shows that 
tube feeding cost 8-9 times more than 
average food costs. 

Source: SilverFit analysis of data from Health Care Centers.  
Costs include staff and material costs. 

Serious forms of dysphagia are quite 
prevalent. In our analysis of 8 care 
homes, 7-22% of patients received food 
supplements. For an “average” care center 
with 70 beds, this translates into tens of 
thousands of euro per year in additional 
costs. This does not take into account the 
cost of treating complications.
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clinical pathways for dysphagia treatment 

The treatment plan depends on when the 
aspiration takes place (before or after the 
swallow). In both cases, repetition and 
increased resistance are vital. In addition, 

the treatment focuses on timing and  
motor specificity, or on coordination,  
as summarized in the diagram below.

silverfit rephagia
components

Sensors 
Specially developed sensors remain 
in place and are easy to apply. The 
carefully designed shape makes 
them easy to position correctly.
 
Electrodes 
Tailor-made wireless semg 
pharyngeal sensing electrodes 
measure muscle activity.

 
Footswitch 
The therapist can make 
annotations during the session 
by using a special footswitch and 
remote controlled mouse.

Software 
Rephagia virtual reality software is 
an assistive device for the speech 
and language therapist. 
 
 
Through a diverse set of graphs the 
user receives objective information 
and can try to change specific parts 
of the graph to work on better 
timing, coordination or strength. 
 
The user can intuitively train 
timing of swallowing onset and 
strength through a bow and arrow 
game.
 
 
The kangaroo game can train 
coordination and control using 
a Mendelsohnn maneuvre 
amongs others. 
 
 
The oral phase can be trained 
by doing the diver exercise. 
 
 
 
 
The therapist is able to map, 
analyze and annotate the 
swallowing movements, and 
subsequently export or print 
these. 
 
The therapist can track  
improvement over time per  
patient.
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Rephagia on a stand
The information is shown on a 
big screen which can be adjusted 
in accordance to its use. Patient 
data can be printed directly. Food 
and drink for swallow therapy can 
be placed on the shelf. 

Rephagia laptop
The system is easy to use in 
different locations and easy 
to bring to someone’s home. 
A custom-made suitcase makes 
transport easy. 

different pathologies may lead to similar symptoms  
of dysphagia

Dysphagia can be caused by a number of 
underlying pathologies, such as stroke 
(including Wallenberg), oncological 
pathologies, Parkinson’s, Multiple Sclerosis, 
traumatic brain injury, or genetic factors.  
The underlying pathology determines 

the effectiveness of treatment. However, 
during treatment the therapist focuses 
on functional deficits, which manifest 
themselves as deficits in airway protection, 
bolus transport, or both. 

Source: Scholten, E. (2014), unpublished. This diagram shows how physiological and functional disorders observed during objective dysphagia 
diagnostics determine the moment of aspiration. Patients mostly aspirate before or after swallowing.

Source: Clinical pathways developed by Scholten, E. (2014) based on research from Carnaby-Mann. G.D. et al., (2010) and McCullough, G.H. et al., (2012)

•	
•	 Stroke  

•	 Oncology 

•	 Parkinson 

•	 MS  

•	 Traumatic Brain  
 Injury

•	
•	 Sensory  
 function 

•	 Laryngeal  
 elevation 

•	 Pharyngeal  
 contraction 

•	 Base of tongue  
 movement

•	  

•	 Airway  
 protection 
 

•	 Bolus  
 propulsion

•	 Aspiration during  
 swallow (6-7%) 
 Cannot treat 

•	 Aspiration before  
 swallow (60-65%) 
 Treatment focus: Timing 

•	 Aspiration after  
 swallow (30-32%)  
 Treatment focus:  
 Coordination

underlying 
pathology 

physiological 
disorder

functional  
deficits

 
symptom and treatment

 
Timing and motor specificity
•	 Swallow at specific moment
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symptom treatment with series of exercises outcome
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timing and motor specificity
 
To improve control of swallow onset the patient tries to time their swallow to visual cues. 
The time between cues can be adjusted to the capabilities and needs of a patient to make  
it easier or harder. 

 

coordination

In order to gain improved coordination of muscles used for swallowing, the well-known 
Mendelsohn maneuver is used. Supported by intuitive games or graphs the patient learns 
to indirectly modify specific aspects of swallowing, such as laryngeal elevation, and 
pharyngeal wall contraction.

 
 
 

 
repetition & increased  
resistance
 
Repetitions and increased resistance are 
important in both clinical pathways. They  
contribute to improved strength. As games  
strongly motivate patients to keep practi-
cing the swallow movement, this form of 
biofeedback facilitates the rehabilitation 
process. Functional patterns of swallowing 
are trained over and over with increased 
resistance (different consistencies). This has 
an impact on the timing and specificity of 
the swallow movement.

 

A program of repeated exercise for 
dysphagia treatment can induce changes 
in neuroplasticity, and contribute to an 
increased volume and strength of muscles 
and enhanced cooperation of the affected 
swallowing muscles, which will improve the 
swallowing capacity (Robbins, J., 2007).
 Surface emg-guided dysphagia 
therapy that incorporates systematic and 
progressively more challenging swallowing 
exercises generates superior clinical 
outcomes compared to semg-guided 
exercises that do not (Carnaby-Mann,  
G.D. et al., 2010).
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prevalence
 
Research done by asha (American Speech-, 
Language and Hearing Association) shows 
that dysphagia is a very common condition 
having important medical as well as social 
impacts that drastically decrease a patient’s 
quality of life.

 

Source: American Speech-Language-Hearing Association (2008), 
Mann et al. (2000), Nguyen et al. (2006), Nguyen et al (2008), 
American Speech-Language-Hearing Association (1994) 
 

rephagia: adjunctive surface  
electoro myography (semg) 
 
There is an accumulating body of research 
in which semg is used for rehabilitation of 
swallowing disorders. Biofeedback from 
semg has been widely described to be effec-

tive improving both oral and pharyngeal as-
pects of the swallow (Crary & Groher, 2000). 
The graph below illustrates the beneficial 
impact of semg on oral intake for post- 
stroke survivors and oncology patients.

Source: Crary, M.A. et al. (2004)

impact

The graph below summarizes the impact 
of the proposed protocol in one of our test 
locations. A total of 94 patients underwent 
treatment. On average, the patients impro-
ved 3 steps on the 7-point fois score. Brain 
trauma and Wallenberg patients improved 
the most (3.5 and 3.6 steps, respectively) and 
patients with Parkinson’s disease showed 
more moderate improvement (2 steps). 

 

    Disease category   Prevalence of dysphagia                                                                             

traumatic brain 
injury (tbi)

stroke

neurologic disease

oncology

multiple sclerosis

50-75%

61%

50-75%

60-70%

20-40%

30%

Total oral intake with no 
restrictions

Total oral intake with no  
special preparation, but must 
avoid specific food or liquids

Total oral intake of  
multiple consistencies  

requiring special preparation

Total oral intake of a single 
consistency

Tube supplements with 
consistent oral intake

Tube dependent  with  
minimal/inconsistent  

oral intake

No oral intake
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1 (median)

Each vertical line represents one patient.   Swallowing capability at the start of the treatment indicated on the fois scale 

– Swallowing capability at the end of the treatment indicated on the fois scale. Source: Scholten, E. (2013-2015), Not published
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interested? You can find more information on our 
website: www.silverfit.nl. Or contact us via e-mail: 
info@silverfit.nl or phone: +31 348 769 110
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