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Moving in the hospital
Importance and challenges

Importance of training

Difficulties in mobilizing patients

Most patients admitted to hospital are sedentary
and physically inactive. On average, 80% of the day is
spent in bed (Elings et al., 2015). Older adults spend
a staggering 87% of the day in bed. Although the
literature shows that physical inactivity leads to an
increased mortality risk, only 2 to 6% of the day is
spent on physical activity (Brown et al., 2009; Pedersen
et al., 2013; Ostir et al., 2013; Villumsen et al., 2015).

For numerous reasons, it is still challenging to
mobilize clients in hospital.

Carlson et al. (2015) found that exercise facilitates
the transition from hospital to home, resulting in
shorter admissions and substantially lower health
care costs. Due to this significant evidence in favour
of mobilization, hospitals are actively seeking ways to
get clients moving.

Physical inactivity during
hospitalization results in a loss of
muscle strength, exercise capacity and
a higher probability of complications.

• Clients have different cognitive and physical
capabilities.
• They do not often realize the harmful effect of
inactivity.
• Many are afraid of pain when moving.
• Clients find their exercises repetitive and tedious.
• Health care professionals often are overburdened
and do not have sufficient time to guide clients in
specific exercises.
• The hospital is not always an inviting environment
for movement.
• Exercise facilities are not always available.
• Clients are not always informed of the facilities
available at the hospital.

Engaging and effective rehabilitation
Over recent years, mobilization in hospital has received an increasing amount of
attention. Research has been conducted in numerous fields, including: neurology,
geriatrics, kidney failure, intensive care, pre-surgery, chronic lung conditions and heart
failure. Experience in the clinical setting shows what scientific research also confirms:
mobilizing patients contributes to better outcomes.
SilverFit has been developing innovative rehabilitation systems for 12 years. The
goal is to make exercise fun and accessible to the frail population. The wide range of
exercises enables clients with moderate to severe cognitive and/or physical limitations
to participate in training sessions. Exercises for practically all patient populations can be
found on our systems, catering to a wide range of therapeutic goals and outcomes.
Besides physical movement, the SilverFit systems motivates people to train and brings
smiles to many faces.
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Rehabilitating with exergaming

Engaging exercises
SilverFit systems make exercise enjoyable for clients
in hospital. Due to an extensive settings menu,
every client can exercise regardless of his physical or
cognitive capacity. Therapists can use the SilverFit
systems to support the efficacy of a therapy protocol
and adapt exercises according to the needs of the
client. Autonomous clients can use the SilverFit
systems independently for frequent exercise sessions.

Greater motivation and therapy
adherence
Lohse et al. (2013) investigated the aspects in games
that improved client engagement. Factors such as
choice, reward and goal setting resulted in a greater
desire to participate and therapy compliance. Games
increase the patient’s motivation to exercise (Holden,
2005).
Van der Kooij et al. (2019) compared the client
engagement of two groups of participants that
performed a repeated sequence of balance exercises,
with and without a game. Results showed that the
group exercising with games was intrinsically more
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motivated and enjoyed exercising longer than the
participants who trained without games.
SilverFit systems offer interactive games and fun
activities for the stimulation of motor, cognitive, as
well as swallowing or breathing functions.

Exercising with games
promotes involvement from the client to
train (Volkers et al., 2012)
leads to a greater participation, longer
exercise sessions and more regular
practice (Lohse et al., 2013)
results in clients with intrinsic motivation
that enjoy therapy sessions (van der Kooij
et al., 2019)
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results in higher therapy adherence
(Lohse et al., 2013)
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is an effective means to monitor
progress and evaluate efficacy of the
rehabilitation programs (Tieri et al., 2018)
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SilverFit 3D

Gross motor skills and ADL

Applications
The SilverFit 3D is developed for geriatric
rehabilitative purposes. Its aim is to stimulate
movement in general and maintain independence
in ADL. Different settings that it can be used in
include hospitals/clinics, rehabilitation centres, senior
day care and nursing homes. The SilverFit 3D can
easily integrate into a wide variety of therapy goals
for different professionals, including physio- and
occupational therapists, psychologists, sport coaches
and activity coordinators.

recordings of the client performing the exercise.
This makes it easy to analyze results and track
progress. Additionally, exercise data can be exported
to Excel.

Customizable to all needs
The SilverFit 3D games are adjustable to each client.
Settings can be tailored to suit many different
therapy goals, including not only range of movement
but also the cognitive difficulty of each game.
Starting positions for all games vary and can be
adjusted to the participant’s functional level or sight
restriction. Exercises can be performed in a standing
position (with or without walking aid), sitting in a
chair or wheelchair.

Applicable to many therapy goals

SilverFit 3D

The SilverFit 3D is a therapeutic system which uses interactive games to improve
gross motor skills and cognitive function. Adaptable to any physical level,
the system helps to accomplish therapy goals by stimulating many different
movements. Thanks to a 3D camera, the interactive feedback allows immediate
movement correction, resulting in efficient therapy sessions. The playful nature
of the games and eye-catching interface ingage participants throughout the
session and motivate them to train on a regular basis. All activities are designed in
collaboration with healthcare professionals, based on scientific research and clinical
practice.
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Upper limb strength training with
resistance band

www.silverfit.com/3D

Thanks to 30 different games with a wide range of
settings, almost all therapy goals are achievable.
Exercises can be selected based on pathology,
for example Parkinson’s disease, COPD, stroke,
osteoarthritis or after a hip or knee arthroplasty.
Clients can train overall fitness, balance, sit to stand,
walking, and maintain mobility with the SilverFit 3D.
To make implementation practical, games can be
played in a sequence selected by the therapist. This
allows more autonomous clients to train with only
minimal guidance from colleagues, volunteers or
family
members.

Feedback for therapists

Performed exercises and results can be saved in the
client’s personal folder. The therapist can also add
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SilverFit3D
3D
SilverFit
Overview exercises
Overview of the exercises

Participant can play from any position:
standing, seated or in a wheelchair.

A client performing leg muscle strength
exercises.
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SilverFit 3D

SilverFit 3D

SilverFit 3D balance game The Mole scores best for all measures of balance

De Deugd, J., Willemse, J., & Rademaker, R. (2010). SilverFit virtual
reality game as an evaluation tool for hip function. Poster presented at
congress Kinesitherapie en Ergotherapie in de Geriatrie, Vrije Universiteit
Brussel, Brussels, Belgium.

Literature

Scientific background

3 human movement scientists/
physiotherapists completed a Likert scale to
rate the efficacy in achieving therapy goals
when 14 older adults (mean 73 years old)
were training with a SilverFit balance game
(The Mole) versus other balance games.
The scale was from 1 (bad) to 5 (very good).
Intraclass correlation was ≥ 0.840.

Faatz, T., Kerstens Y., Sipkes, N., & van Wensveen, R. (2015). How serious
is serious gaming? (Unpublished Bachelor’s thesis). Avans University of
Applied Science.
Van Gastel, M., & Van der Burgt, R. (2012). Reduce falls with the SilverFit.
Physiotherapy & Elderly Care, 26(1), 11-17.
Gerlofsma, N. (2018). Technology in arm / hand rehabilitation for stroke
patients (Unpublished Bachelor’s thesis). Rotterdam University of
Applied Sciences.
Griswold, D., Rockwell, K., Killa, C., Maurer, M., Landgraff, N., & Learman,
K. (2014). Establishing the reliability and concurrent validity of physical
performance tests using virtual reality equipment for communitydwelling healthy elders. Disability and Rehabilitation, 37(12), 1097-1101.

Source: Skjaeret et al. (2014)

SilverFit 3D prepares better for elements of daily life
Traditional

SilverFit
Position over time of participant

Less predictable challenges

Korian (2016). Taking care of patients suffering from dementia and
neurodegenerative diseases with non-medical therapy project.
Presented at Silver Economy Expo, Paris, France.
Nawaz, A., Skjaeret, N., Ystmark, K., Helbostad, J.L., Vereijken, B., &

It is important for older adults to
learn to cope with unexpected
challenges. SilverFit exercises
prepare them for this element of
daily life.

Svanaes, D. (2014). Assessing seniors’ user experience of exergames
for balance training. In Proceedings of the 8th Nordic Conference on
Human-Computer Interaction: Fun, Fast, Foundational: Nordichi’14 (pp.
578-587). Association for Computing Machinery.
Van Oudheusden, P. (2013). Virtual reality in the elderly rehabilitation
(Unpublished Master’s thesis). University of Applied Sciences Leiden.
Richtlijn Beroerte (2017). Dutch Royal Society for Physiotherapy (KNGF).
Saes, M. (2016). Efficient Virtual Rehabilitation (Unpublished Master’s
thesis). VU University Amsterdam.
Skjaeret, N., Nawaz, A., Ystmark, K., Dahl, Y., Helbostad, J. L., Svanaes, D.,
& Vereijken, B. (2015). Designing for movement quality in exergames:
lessons learned from observing senior citizens playing stepping games.
Gerontology, 61(2), 186-94.
Valenzuela T., Okubo, Y., Woodbury, A., Lord, S.R., & Delbaere, K. (2018).
Adherence to Technology-Based Exercise Programs in Older Adults: A
Systematic Review. Journal of Geriatric Physical Therapy, 41(1), 49-61.
Van Wezel, S. (2017). Exergame balance training and conventional balance
training among healthy elderly: Effects on motivation and exercise
intensity (Unpublished Master’s thesis). vu University Amsterdam.

For an overview of all scientific research about SilverFit, click here

Number of sideways and backward movements per game

Higher intensity

Because of increased sideways and
backwards movements, SilverFit
games are of higher intensity
when compared to conventional
rehabilitation.

Source: Van der Linden (2009)

Target group: 5 women and 1 man that had undergone total hip or knee replacement
from a nursing home in Roosendaal (Netherlands). Participants played two SilverFit
balance games and compared with two traditional balance exercises.

Higher motivation training with SilverFit 3D
Using the SilverFit 3D for training of arm/hand
function results in higher motivation (+33.3%)
compared to regular arm/hand function
training.

Source: Gerlofsma (2018)
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8 participants answered the questionnaire using the “faces scale”.
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SilverFit Mile
Virtual bike rides

Therapeutic benefit

Longer training sessions

The positive effects of cycling on recovery are
well known. Cycling is beneficial in many different
scenarios, for instance regaining physical condition
after a stroke, decreasing the effects of immobilization
in the ICU or to maintain fitness throughout kidney
dialysis. Cycling in virtual reality is more fulfilling
and a refreshing break from reality. It also improves
motivation to exercise, resulting in longer and more
frequent sessions. By placing the screen at the right
height, an active posture can be maintained.

The virtual landscapes serve as a welcome distraction
to increase training duration. Clients become
absorbed in the route they are cycling. They are
often intrigued by what they will find around the
next corner and continue cycling. Many participants
set goals based on the landscape instead of the
distance, for example: “This time I’m going further
than the church!”

Safe use
The SilverFit Mile routes are not virtually generated
but real-life landscapes. The videos are recorded
all over the world using a camera capable of high
stability footage. This reduces the risk of nausea or
feeling unsteady. Besides the option to adapt the
speed of film to the cycle speed, the therapist can also
manually adjust the speed and resistance. In this way,
each session is sufficiently challenging for each client.

SilverFit Mile

The SilverFit Mile gives the feeling of freedom as if cycling outdoors. This is
especially valuable for clients who are in a hospital or a nursing home setting.
Participants are absorbed in cycling routes through varied landscapes and can feel
at one with nature in the countryside, visit the seaside and even navigate in a busy
city. The interactive system can be connected to a home trainer or active-passive
trainer. Landscapes are displayed on a large screen and video speed is adjusted to
cycle speed. These pleasant experiences lead to motivated clients who train longer
and more frequently.
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Also, routes are divided into stages and it is possible
to pick-up at the point where the previous session
ended.
The SilverFit Mile can be used with different
types of equipment.

A wide choice of routes
In addition to offering more than 100 routes from
around the world, the SilverFit Mile allows its users
to design customized routes on Google Street View.
The therapist can create unique routes around the
hospital or retirement home. The client can also
cycle through old neighbourhoods or around family
homes for a sense of familiarity.

A bike ride is also possible from a bed.

With the SilverFit Mile, it is also possible to upload
personal photos or videos to the system. Clients or
family can transfer personal photos or films onto the
system and allow the participant to cycle in familiar
places or to enjoy cherished moments through
slideshows.
In addition to this, the SilverFit Mile has a reminiscent
functionality called Memory Lanes. This entails
clients cycling while various images of old European
cities are displayed. This is certainly a conversation
starter among the clients and a great option for group
activities.
15
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SilverFit Mile

Scientific background

Virtual bike rides

Higher adherence rates

Quality medical device

Adaptable to any equipment

At SilverFit, the safety of clients is foremost. All
our systems, including the SilverFit Mile, meet
high quality standards. The SilverFit Mile is a
Class I medical device and complies with the latest
European legislation. To obtain this classification,
SilverFit undergoes the long documentation process
during product development to demonstrate the
minimal risk to safety in practice.

The SilverFit Mile can be connected to almost any
home trainer, active-passive trainer, treadmill and
bed bike. Certain facilities have opted to create a
dedicated “corner” with several SilverFit Mile devices.
This setup brings out the social aspect of exercise,
allowing people to converse while cycling together.

Rhodes et al. (2009) investigated the effect on
adherence when cycling without virtual images in
comparison to cycling with virtual images. Results
showed increased adherence when cycling with
virtual images.

Positive effect on cognition
Anderson-Hanley et al. (2012) demonstrated
the positive effect of physical effort on higher
cognitive functions, such as planning and attention.
The results show improved cognitive functioning
when cycling with virtual images as opposed to no
imagery. Moreover, adherence is higher when an
interactive game is incorporated into therapy, as
reported by Warborton et al. (2007). Virtual reality
has also been shown to increase the intensity of
training sessions.

Training time doubles with the
SilverFit Mile
9 participants cycled on an exercise bike without
route movies vs with the SilverFit Mile, until fatigued.

Average duration session (in minutes)

Source: Pisica Donose et al. (2016)

Walking with virtual images results in improved balance
30 post-stroke participants (average +- 65 years) joined a 6-week program consisting of 30 minutes treadmill
walking, 3x per week. The intervention group saw realistic videos (with VR) while training, the control group had no
video.

Source: Cho & Lee (2014)
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SilverFit Mile
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18

19

SilverFit Newton
Strength training

How does it work?
The SilverFit Newton is connected to the training
equipment by a sensor that determines the height of
the stack of weights during a movement. The client’s
target point for each repetition is set during an initial
calibration. When the client performs the exercise
correctly and reaches the target point, the
repetition is validated.
The therapist determines the amount of sets and
repetitions as well as rest breaks, giving the client
freedom to complete it independently. Each
participant’s training results can be saved in a
personal folder, making it easy for the therapist to
look back on. The interactive nature of the games
distracts from the amount of sets and repetitions
needed to complete the session. It aids in training
effectively and on a regular basis.

Diverse range of exercises
Therapists can tailor each session to the client’s
needs. The system provides games and settings for
a varying range of therapy goals including, amongst
others:

SilverFit Newton

Repetition based training: Performing a selected
number of repetitions without time restriction
Time based training: As many as possible
repetitions are performed within a certain amount
of time

Rhythm based training: By adhering to the
chosen pace of movement, be it symmetrical
or asymmetrical, the participant trains
concentrically and eccentrically. Maintaining
an isometric hold throughout the range is also
possible.
Dynamic adaptability training: Dynamic
adjustments to unexpected events in the game
Measurements: Determine the 1 RM (1 repetition
maximum) and available range of motion

Strength training in geriatrics
Strength training is an essential component of
rehabilitation for many conditions in a hospital
setting. Often, functional training is preferred
to restore ADL functioning. However, initiating
resistance training as soon as possible after surgery
or prolonged bedrest counters the effects of
immobilization and facilitates the rehabilitation.
The age-related loss of muscle mass and strength
is a significant problem in the geriatric population.
Training against resistance aids the performance
of activities of daily living and the independence
of the residents living in nursing homes. Regularly
performing exercises against resistance delays the
onset of these age-related changes and maintains
mental sharpness.

The SilverFit Newton is an innovative touchscreen system providing clients
interactive games for strength training. It can be connected to weight stack training
equipment, such as a pulley or a leg press. The movement performed appears
directly on the screen in the form of games, allowing the client to adjust and
improve his movements. The SilverFit Newton settings can be tailored and allow
both beginners and the more advanced to enjoy training sessions with the playful
interface. The SilverFit Newton makes strength training entertaining and motivating,
leading to more efficient rehabilitation.

20
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SilverFit Newton

SilverFit Newton

Improving functional mobility

Beckers, P.J., Denollet, J., Possemiers, N.M., Wuyts, F.L., Vrints, C.J., &
Conraads, M. (2008). Combined enduranceresistance vs. endurance
training in patients with chronic heart failure: a prospective randomized
study. European Heart Journal, 29(15), 1858-1866.

Scientific background

Literature

Strength training significantly contributes to the functional mobility of the older adults. The systematic
review of Papa et al. (2017) reports strength training, amongst other exercise modalities, helps standing up
from a chair independently, moving forward, turning while walking as well as walking speed. Several other
studies reported an improvement in static and dynamic balance after strength training (Gonzalez et al., 2014;
Granacher et al., 2009; Kahle et al., 2014).

Improvement in balance of the older adults after strength training

Papa, E.V., Dong X., & Hassan, M. (2017). Resistance training for activity
limitations in older adults with skeletal muscle function deficits: a
systematic review. Clinical Interventions in Aging, 12: 955-961.
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American Medical Association, 263(22), 3029-3034.

Pyka, G., Lindenberger, E., Charette, S., & Marcus, R. (1994). Muscle
strength and fiber adaptations to a year-long resistance training
program in elderly men and women. Journals of Gerontology, 49(1),
M22-M27.

Gonzalez, A.M., Mangine, G.T., Fragala, M.S., Stout, J.R., Beyer, K.S., Bohner,
J.D., Hoffman, J.R. (2014). Resistance training improves single leg stance
performance in older adults. Aging Clinical Experimental Research, 26(1),
89-92.

Sahin, U.K., Kirdi, N., Bozoglu, E., Meric, A., Buyukturan, G., Ozturk, A., &
Doruk, H. (2018). Effect of lowintensity versus high-intensity resistance
training on the functioning of the institutionalized frail elderly.
International Journal of Rehabilitation Research, 41, 211-217.

Granacher, U., Gruber, M., & Gollhofer, A. (2009). Resistance training and
neuromuscular performance in seniors. International Journal of Sports
Medicine, 30(9), 652-657.

Schmidt, M/E., Wiskemann, J., Armbrust, P., Schneeweiss, A., Ulrich,
C.M., & Steindorf, K. (2014). Effects of resistance exercise on fatigue
and quality of life in breast cancer patients undergoing adjuvant
chemotherapy: a randomized controlled trial. International Journal of
Cancer, 137(2), 471-480.

Hsu, W.H., Hsu, W.B., Shen, W.J., Lin, Z.R., Chang, S.H., &Hsu, R.W.W.
(2019). Twenty-four-week hospital-based progressive resistance training
on functional recovery in female patients post total knee arthroplasty.
The Knee. Advanced online publication. 2019.02.008
Kahle, N., & Tevald, M.A. (2014). Core muscle strengthening’s
improvement of balance performance in community-dwelling older
adults: a pilot study. Journal of Aging and Physical Activity, 22(1), 65-73.

Sparling, P.B., Cantwell, J.D., Dolan, C.M., & Niederman, R.K. (1990).
Strength training in a cardiac rehabilitation program: a six-month followup. Archives of Physical Medicine and Rehabilitation, 71(2), 148-152.

For an overview of all scientific research about SilverFit, click here

Population: 40 males between the ages of 60 and 80 years (mean age 67 ± 1 yrs). Method: 3 days a week strength
training at 80% of 1RM for 13 weeks. 1RM: 1 Repetition Maximum.
Source: Granacher et al. (2009)

Benefits of strength training during chemotherapy
Fatigue is one of the most common and limiting symptoms experienced by breast cancer patients during
and after chemotherapy. In a study by Schmidt et al (2014) investigated the effect on quality of life when
breast cancer patients did relaxation exercises in comparison to strength training. The study showed a marked
improvement in quality of life and less fatigue when doing strength exercises as opposed to relaxation
exercises.
EORT-QLQ
EO

Before

After

FAQ (Score)

Before

After

Population: 95 women with breast cancer
undergoing chemotherapy (mean 52.7 years).
Method: 2 times a week, 60 minutes strength
training or relaxation exercises for 12 weeks.
FAQ: Fatique Assessment Questionnaire.
EORT-QLQ-C30: European Organization for
Research and Treatment of Cancer Quality of
Life Questionnaire - Cancer 30.
Source: Schmidt et al. (2014)
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SilverFit Rephagia
Swallowing training

Consequences of dysphagia
Oropharyngeal dysphagia has far-reaching medical
consequences and a severely negative influence on
the social wellbeing of the patient.
It often leads to dehydration, malnutrition, weight
loss, dyspnoea, respiratory infections, or pneumonia
(Lim et al., 2009).
In addition, even mild forms of oropharyngeal
dysphagia can cause social isolation. Research shows
36% of people with oropharyngeal dysphagia avoid
eating with other people (Ekberg et al., 2002).

Current treatment of dysphagia

SilverFit Rephagia

Intensive therapy is effective for many forms of dysphagia. However, the challenge
many therapists face is explaining the exercises to the patient. The SilverFit
Rephagia makes this easier by providing visual and immediate feedback in the form
of games while performing functional and motor swallowing training. Exercises
to improve frequency, strength and coordination (e.g. through the Mendelsohn
Maneuver) during the oral or pharyngeal phases of swallowing become
entertaining, motivating and rewarding with the SilverFit Rephagia.

Generally, three therapeutic solutions for dysphagia
treatment are recommended: dietary texture
adjustments, postural changes/compensatory
maneuvers, and interventions with devices using
neuromuscular stimulation. This does not cure the
disease, nor its consequences. In order to directly
improve the swallowing function, intensive training
is necessary. Therapists rarely undertake training
with their patients because of the extreme difficulty
of explaining precisely what to do and what the
outcomes of the exercises should be.

The SilverFit Rephagia can be used by speech
therapists with different specialties. It can also be
applied to patients in many different settings.
In Intensive Care Units, it can be used for postextubation dysphagia. Combining an adapted diet
and early-initiated swallowing training increases the
overall condition and recovery of the patient (Spronk
et al., 2017). Once the patient is discharged from the
hospital, the training can continue in an outpatient
setting.
Nursing home residents with and without
neurological impairments often suffer from different
forms of dysphagia. Currently, the main treatment is
a texture-modified diet. In addition to this, speech
and language therapists can provide a patient with
a fun and high-intensity training program using the
SilverFit Rephagia.

The SilverFit Rephagia offers support to both
therapists and patients by providing:
Immediate feedback of the swallowing movement,
giving a better foundation to explain the goal of
the exercise.
Assistance in deciding the choice of exercise,
method and visualisation based on the individual
patient’s case.
Valuable insight into the patient’s progress.

A large patient demographic. People with impaired
cognitive ability and/or a mental disability will
www.silverfit.com/Rephagia

Applications

Benefits of SilverFit Rephagia

Greater motivation to train, thanks to the
interactive exercises and the user-friendly interface.
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understand the exercises and goals better due to the
visual feedback and easy-to-follow games.

A patient in the hospital practices
with the SilverFit Rephagia.
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SilverFit Rephagia
Overview of the exercises

The SilverFit Rephagia offers exercises aimed at the pharyngeal phase and the oral phase of swallowing. An
advisory assistant helps therapists select appropriate exercises for their patient.
• The pharyngeal range of exercises consist of four categories: Typical swallow, Effortful swallow, Timing
(control of the swallow initiation) and Mendelsohn maneuver (coordination). The exercises are selected to
be performed consecutively during a treatment session. The therapist might start with strengthening with
repetitions, followed by timing exercises and coordination training.
• The oral exercises are aimed at treating different disorders during the oral phase of swallowing. These
exercises help to improve the mobility and strength of the muscles involved in food manipulation, chewing
and lip closure. Examples of these exercises include moving tongue against resistance, pulling the tongue
back, sucking a straw and jaw grading.
• The assessment is used for demonstration and to familiarize the patient with the system. The therapist
will also get an impression of motor activity and control. The assessment is therefore predominantly used to
provide insight.

Clinical care pathways developed by SilverFit in collaboration with Scholten (2014, not published)
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SilverFit Rephagia

SilverFit Rephagia

High intensity swallowing therapy achieves best outcomes

American Speech-Language-Hearing Association (asha)(2008).
Communication Facts: Special Population: Dysphagia.

Scientific background

Literature

Patients having a normal diet after six months (in %)

71% of 102 patients who immediately followed an intensive swallowing
therapy after a stroke could eat again normally within 6 months.
Usual care - Treatment, if offered, consisted mainly of supervision for feeding
and precautions for safe swallowing
Low intensity - Swallowing compensation strategies, mainly environmental
modifications; safe swallowing advice; and appropriate dietary modification
High intensity swallowing - Direct swallowing exercises (eg, effortful swallowing,
supraglottic swallow technique) and appropriate dietary modification

Source : Carnaby et al. (2006)

N = 3x102; Treatment for three months, measurement 6 months later;
p = 0.04 so we speak of a trend and not a significant result

The effect of sEMG on the oral food intake
Biofeedback from sEMG has been widely described to be
effective, improving both oral and pharyngeal aspects of the
swallow. The graph illustrates the beneficial impact of sEMG
on an oral intake for post-stroke survivors and oncology
patients, using the FOIS scale.
1 - No oral intake
2 - Tube dependant with minimal / inconsistent oral intake
3 - Tube supplements with consistent oral intake
4 - Total oral intake of a single consistency
5 - Total oral intake of multiple consistencies requiring
special preparation
6 - Total oral intake with no special preparation, but must
avoid specific food or liquids
7 - Total oral intake with no restrictions
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Source: Galek et al. (2018)

28

For an overview of all scientific research about SilverFit, click here

Lim, K.B., Lee, H.J., Lim, S.S., & Choi, Y.I. (2009). Neuromuscular electrical
and thermal-tactile stimulation for dysphagia caused by stroke: a
randomized control trial. Journal of Rehabilitation Medicine, 41(3), 174178.
Malloy, J.R., Valentin, J.C., Hands, G.L., Stevens, C.A., Langmore, S.E.,
Noordzij, J.P., & Stepp, C.E. (2014). Visuomotor control of neck surface
electromyography in Parkinson’s disease. NeuroRehabilitation, 35(4),
795-803.

Ekberg, O., Hamdy, S., Woisard, V., Wuttge-Hannig, A. & Ortega, P. (2002).
Social and psychological burden of dysphagia: its impact on diagnosis
and treatment. Dysphagia, 17(2), 139-146.

n=119 healthy people, divided into three groups.The group with
maximum feedback learned the Mendelsohn Maneuver much
faster

222-229.
Li, C.M., Lee, H.Y., Hsieh, S.H., Wang, T.G., Wang, H.P., & Chen, J. (2016).
Development of innovative feedback device for swallowing therapy.
Journal of Medical and Biological

Crary, M.A., Carnaby-Mann, G.D., Groher, M.E., & Helseth, E. (2004). MA:
Functional Benefits of Dysphagia Therapy Using Adjunctive sEMG
Biofeedback. Dysphagia, 19(3), 160-164.

Galek et al. (2018) show that the use of sEMG on the
American version of the Rephagia improves the
understanding of the exercises for both the Mendelsohn
Maneuver and the effortful swallow. Participants with
sEMG feedback appear to be able to perform the correct
movement much more often.

Langmore, S.E., & Pisegna, J.M. (2015). Efficacy of exercises to rehabilitate
dysphagia: A critique of the literature. International Journal of SpeechLanguage Pathology, 17(3),

Athukorala, R.P., Jones, R.D., Sella, O., & Huckabee, M. (2014). Skill Training
for Swallowing Rehabilitation in Patients With Parkinson’s Disease.
Archives of Physical Medicine and Rehabilitation, 95(7), 1374-1382.

Carnaby-Mann G.D., & Crary M.A. (2010). McNeill Dysphagia Therapy
Program: a case control study. Archives of Physical Medicine and
Rehabilitation, 91(5), 743-749.

Source: Crary et al. (2004)

Chinese Journal of Cerebrovascular Diseases, 12, 572-576.

Groher, M.E., & Crary, M.A. (2016). Dysphagia: Clinical Management in
Adults and Children (2nd ed.). St. Louis: MO: Elsevier Health Sciences.

McCullough, G.H., & Kim, Y. (2013). Effects of Mendelsohn Maneuver on
Extent of Hyoid Movement and UES Opening Post-Stroke. Dysphagia,
28(4), 511-519.
Nguyen, N.P., Frank, C., Moltz, C.C., Vos, P., Smith, H.J., Bhamidipati, P.V.,
Sallah, S. (2006).
Nguyen, N.P., Moltz, C.C., Frank, C., Vos, P., Smith, H.J., Karlsson, U., …
Sallah, S. (2008).
Spronk, L.E.J., Lut, J., Dekker, E., Jansen, M., van Munster, B., Lemmens, J.,
Kröner, A., &
Steele, C.M., Bennett, J.W., Chapman-Jay, S., Polacco, R.C., Molfenter,
S.M., & Oshalla, M. (2012). Electromyography as a Biofeedback Tool
for Rehabilitating Swallowing Muscle Function. In C. Steele (Ed.),
Applications of emg in clinical and sports medicine (pp. 311-328).
[Chapter 19] InTech Publishing

Haynes, S.N. (1976). Applications of EMG in clinical and sports medicine.
Electromyographic biofeedback treatment of a woman with chronic
dysphagia. In C. Steele (Ed.), Applications of EMG in clinical and sports
medicine (pp. 121-126). InTech Publishing.
Huckabee, M.L., & Cannito, M.P. (1999). Outcomes of a swallowing
Rehabilitation in chronic brainstem dysphagia; a retrospective
evaluation. Dysphagia, 14, 93-109.
Huimin, Z., Yongchao, Y., Jiang, R., Liu, L., Wang, Y., Shao, W., & Zhang,
J. (2015). Effect of surface electromyographic biofeedback on the
pharyngeal phase activities in patients with dysphagia after stroke.

29

SilverFit Flow
Respiratory training

Importance of breathing exercises
People with diabetes associated lung disease, COPD
and asthma often suffer from shortness of breath
(dyspnea). Also, long-term illness and artificial
respiration in intensive care lead to respiratory
complications.
Breathing exercises are crucial to regaining full
functionality and resuming activities of daily life
(Snoeck-Stroband et al. 2015; Gosselink et al. 2011a).
The exercises help the client to regain control of
breathing and offer relief from shortness of breath.

Interactive and motivational games
Respiratory training is often perceived as repetitive
and tedious. The games offered on the SilverFit
Flow are interactive and engaging, changing a
usual training session into an enjoyable activity. The
objectives of the game vary and are achieved by

adapting the breath volume and flow through the
spirometer. The spirometer is a medical device which
measures the volume and flow of each inhalation
and exhalation. This data is transferred to the SilverFit
Flow.
Visually seeing the changes of the breath helps
clients understand treatment goals and motivates
them to improve performance. This also gives
the patient freedom to train efficiently and
independently. Ultimately, leading to more frequent
training and positively influencing recovery time.

Keeping track and making
adjustments
All progress is recorded and stored in the system.
The therapist can easily monitor the client’s progress
and analyse performance. Patients stay motivated
by achieving new scores and get insights into their
personal progression.

SilverFit Flow

The SilverFit Flow is a virtual therapy system offering rehabilitative exercises for
lung conditions. Clients perform respiratory training by playing interactive games
on the SilverFit Flow. A spirometer is used to measure both volume and flow of the
inhalation and exhalation. The values reflect directly into the game, providing the
client with visual feedback for improvements. Clients are motivated to train and
remain focused on the training for longer because of engaging games and a userfriendly interface. All training data and scores are recorded in the system, making
progress visible to the client and easy to analyse for the therapist.
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www.silverfit.com/Flow
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SilverFit Flow

SilverFit Flow

Overview of the exercises

Overview of the exercises

Prehistoric Contest
This exercise aims to improve the forced expiratory
volume (FET). The game is set in the prehistoric
era and sees a caveman throwing a spear. The
objective is to throw the spear as far as possible. The
patient breathes in deeply and exhales forcefully.
Exhaling forcefully triggers the spear to be thrown.
The distance the spear travels through the air is
determined by the exhaled flow.

Starry Road
This exercise strengthens respiratory muscles and
improves breath control. By inhaling as deeply as
possible, the mining vacuum can attract as many
treasures as possible. Once objective volume is
reached, the mining vacuum gathers a beautiful
diamond. This game also has a flow setting. This
challenges the patient to maintain a certain volume
over a set amount of time to reach the objective.

Sail Away

The Dandelion
This exercise trains the lungs according to the Active
Cycle of Breathing Technique (ACBT). The technique
includes deep, controlled breathing in combination
with a technique to mobilize sputum, called a huff. A
visualization of a dandelion is used to make the huff
technique easier to understand and perform. While
keeping the airways open, the patient exhales slowly
and forcefully to blow all the dandelion seeds into the
air. This is followed by relaxed breathing to recover.

Diamond Mine
This exercise restores a normal breathing pattern
and rhythm. Due to the chronic nature of many
lung diseases, an imbalance occurs in the breathing
pattern often leading to shortness of breath and
shallow breathing. This relaxing and tranquil exercise
teaches patients to inhale and exhale deeply,
decreasing the number of breaths per minute.

32

The exercise is aimed at improving prolonged
expiration. By controlling expiratory volume and flow,
the client must navigate a sailboat to its destination
port. In controlling expiration, a normal rhythm of
breathing is restored. This is beneficial for asthma
sufferers to decrease breathlessness. The exercise also
strengthens the diaphragm eccentrically, leading to
improved outcomes for COPD patients.

Benefits of SilverFit Flow
• Visualizations improve the client’s understanding of the exercise and lead to more effective execution.
• The client is engaged by the interactive exercises and motivated to train.
• The client can train independently, allowing multiple sessions per day.
• Progress is visible and clear for both the therapist and the client.
• Respiratory training for people with cognitive impairments or disability is made easier by the visual
feedback from the games.
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SilverFit Flow

SilverFit Flow

Exercises recommended for COPD patients

Bissett, B.M., Leditschke, I.A, Neeman, T., Boots, R., & Paratz, J. (2016).
Inspiratory muscle training to enhance recovery from mechanical
ventilation: a randomized trial. Thorax, 71,812-819.

Literature

Liturature

Borge et al. (2014) published a review of the quality of systematic reviews examining the effect of respiratory muscle
strength training on various symptoms associated with COPD. Five systematic reviews were considered, two of which
were considered to be of high quality. The high-quality studies concluded that respiratory muscle training has a positive
effect on shortness of breath, fatigue and quality of life in people living with COPD. The results are shown in the table
below
Type of strength training

Shortness
of breath

Fatigue

Quality
of life

Study

Study
quality

Inspiratory

Gosselink, 2011b

High

Inspiratory and expiratory

Thomas, 2010

High

Inspiratory

Geddes, 2008

Medium

Inspiratory

Shoemaker, 2009

Medium

Inspiratory

O’Brien, 2008

Medium

Positive effect found

Effect unclear

Effect not seen
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Bissett et al. (2016) looked at the effect that inspiratory muscle training has for patients who have been weaned from
the ventilator. Significant improvement were measured in inspiratory muscle strength and quality of life in the group
performing inspiratory muscle training (IST) as compared to the control group, which received regular care.

70 patients after ≥7 days on a ventilator
(mean age 59 years). IST group once daily
inspiratory strength training for 5 days a week
for 2 weeks. Control group receives regular
care. IST; Inspiratory strength training.

Source: Bissett et al. (2016)
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SilverFit Alois
For people with dementia

What is the SilverFit Alois?
The SilverFit Alois is a system consisting of a
32” touchscreen, a 3D camera, a set of speakers
and a computer. The system has originally been
developped for older adults with advanced dementia
but can also be enjoyed by people with temporary
physical or cognitive impairments.
Activities are organised into specific categories,
according to the desired outcome. Categories
include: physical activity, cognitive stimulation, social
interaction and decreasing anxiety by means of
reminiscence and relaxation.

Application
Nursing homes are becoming more aware of the
needs of residents with dementia. However, lack of
staff prevents personalised attention and support.
In addition, during hospitalization, vulnerable
clients require extra care as any changes to their
surroundings or daily routine confuses them. They
become very attached to the people they see every
day and the environment they live in.

SilverFit Alois

The SilverFit Alois offers moments of joy and respite to people with (temporary)
physical or cognitive impairments. Activities included in the system stimulate motor
and cognitive skills, encourage social interaction, and leads to relaxation. Family
and caregivers discover new and pleasant ways to interact with the older adults.
The SilverFit Alois promotes client autonomy with a user-friendly touchscreen and
activities. Engaging in activities on the SilverFit Alois increases self-efficacy. People
realize that many things are still possible, which improves self-confidence and
overall wellbeing.

In both environments, the SilverFit Alois offers the
clients entertaining activities that are adapted to their
needs, preferences, and capabilities.

www.silverfit.com/alois

For cognitive training, the SilverFit Alois has a lot
to offer. Games include solving puzzles, memory,
simple arithmetic and even painting a blank canvas.
It also allows clients to take a trip down memory lane
by uploading personal photos to the system. This
provides comfort and respite from restlessness.
Lastly, activities on the SilverFit Alois can be enjoyed
in groups. Ideal as a group activity in nursing homes,
even caregivers and family members can join in. This
prevents social isolation often experienced by the
residents.

Mobile and intuitive
Due to the SilverFit Alois system being mounted on a
mobile stand, it can easily be moved. Ideal for use in
hospital wards, the activity room at a nursing home
and even living rooms.
The system’s user-friendly interface and intuitive
settings encourage even the most frail to use it. It
makes therapeutic exercises more accessible on a
regular basis and adds an element of fun.

Wide variety of activities
Inactivity leads to a rapid decline in functionality
in people with cognitive impairments. Movement
is stimulated by the SilverFit Alois in the form of
games. The 3D camera detects movement which
translates into the outcome of a game. The games
aim to train functional movements which slows the
decline in functionality and prolongs independence.
This includes, amongst others, sitting to standing,
bending forwards and various other balance
exercises.
It is also an option to combine the SilverFit Alois
with an active-passive trainer. This gives clients

36

the opportunity to cycle virtually through beautiful
nature routes.

Lady playing Arithmetic bending sideways
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SilverFit
SilverFitAlois
3D
Overview
Overview
of the
exercises
activities

PHYSICAL ACTIVITIES
Tour movies
City walks or cycling routes amidst nature

Conducting to music
Imitate the conductor

Sit dancing
Seated movements to the rhythm of music

Music playbox
Interact intuitively to sounds and colours

The fox
Improve balance by moving the upper body

Sound recognition
Activities with various sounds

Scratch game
Run your hand over the screen to discover the
hidden image

Painting
The screen is a blank canvas, create your masterpiece

Puzzle
Piece the puzzle together. Option to use personal photos

Memory (with pictures or photos)
Find pairs from an array of tiles by touching
the screen

Guess the picture
Guess the (personal) photo hiding behind the
squares.

SOCIAL INTERACTION / REMINISCENCE

Arithmetic

Memory lanes

Solve simple arithmetic by touching the screen

Photo slideshow of European cities from the
last century

Funfair with cans

Photo browser

Throw the ball to break the pile of cans

Choose to view historical or personal photos

Funfair with moving targets

User movies

Aim and throw at moving wooden animals at
the fair

Watch personal movies of your choice (the
wedding of a relative for example)

Bingo (with pictures or numbers)

Slideshow

Match the number on the card to the number
selected by standing up or leaning forward

View (personal) photo sets

Volley ball

Photo studio

Keep the ball in the air by hitting it back to the
opponent

Take photos with the SilverFit Alois and add
remarks

Follow the leader
Daily movements to perform in a group

Ants Crossing
Keep the ball in the air by hitting it back to the
opponent

COGNITIVE ACTIVITIES
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Arithmetic
Solve simple arithmetic by touching the screen

SOOTHING ACTIVITIES
Aquarium
The pleasure of enjoying a realistic aquarium

Fireplace
The comfort of a wood fire with its relaxing
crackling sound

Picture or Photo matching

Animal videos

Form the pairs by touching the screen

A wide selection of videos featuring animals

Trail making

Tour movies

Connect the numbers from the smallest to the
largest

Panoramic views of real landscapes filmed
around the world
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