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7 reasons for Biofeedback 2000 x-pert

1|

Cordless training

In the innovative SCHUHFRIED biofeedback
system the readings are transmitted wirelessly (using Bluetooth® technology). The
compact, lightweight radio modules are
worn directly on the body. The absence
of cables ensures a pleasant setting.
The trainee is able to move freely,
and the training situation more closely resembles real life. In addition, the
wireless technology opens up new
uses. For example:
	Physiological parameters associated with anxiety
states or phobias can be measured in real-life situations (e.g. on a staircase or balcony for clients with a
fear of heights).
	T he system can be used in the workplace to reduce
muscular tension by correcting physical posture.
	A thletes can train on equipment while monitoring
takes place.
	M ore effective exercises can be used in ergotherapy,
for example in sensomotor/perceptive or motor/functional treatment.

2|

Modular construction

All the software and hardware modules can be used
in any combination. The system can thus be personalized and is highly flexible. If you extend the scope of
your activities, additional modules can be quickly and
easily added to the existing system to suit it to the new
requirements.

3|

Measurement of all
relevant parameters

Biofeedback 2000 x-pert is the all-in-one package for
meeting all the requirements that biofeedback trainers and therapists encounter in their everyday work.
All relevant physiological parameters can be measured
and displayed, including respiration, skin conductance,
temperature, heart rate variability, pulse, muscle tension and motility.
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Easy-to-use software,
user-friendly sensors, top quality

The user interface of Biofeedback 2000 x-pert is clearly laid
out and easy to understand. With just a few mouse clicks
training can begin. The evaluation is well structured and
designed with clarity in mind.
All the sensors are easy to use. Color-coded jack plugs
and quick-connect components make the system quick
and easy to set up. The sensors can be used with all
standard disposable electrodes.
The sensors are ultra-sensitive and precise – while also
being highly stable against artefacts. Biofeedback 2000x-pert
meets the requirements of the German Medical Products
Act and is registered with the FDA. The SCHUHFRIED
Company has ISO 9001 certification. Biofeedback experts pass on their know-how and expertise in a wide
range of workshops and seminars.

5|

Adaptable to the individual user

An extensive library of background pictures and music
enables training sessions to be adapted to the individual
user. You can even add and use your own picture and
music files. The features of the training session that are
displayed on the screen are also variable: with just a
mouse click the readings of individual modules can be
shown or removed.

6|

Makes group sessions possible

Biofeedback 2000 x-pert can display the readings from up
to seven radio modules and 32 channels (parameters)
on one screen. This means that several people can train
simultaneously and makes it possible to display changes
in physiological parameters arising from interactions between individuals.
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Compatible with the
Vienna Test System

Biofeedback 2000 x-pert and the Vienna Test System are
designed to work together. While a psychological test
is being administered for assessment purposes via the
Vienna Test System (VTS), physiological data can be recorded simultaneously and subsequently evaluated.

You get more

Introducing SCHUHFRIED

1|

SCHUHFRIED
has experience

2|

SCHUHFRIED
operates internationally

The SCHUHFRIED Company, founded in 1947 as a family business, has more than 60 years' experience behind
it. Today the company leads the world in computer-based
psychological assessment. Each year SCHUHFRIED's
Vienna Test System is used to conduct some 12.5 million
test sessions.

36 distributors. Used in 67 countries. SCHUHFRIED is
at home all over the world. And it knows where its roots
are. Everything is still coordinated from our headquarters in Moedling on the outskirts of Vienna (Austria).

3|

SCHUHFRIED
wins awards for excellence

“Quality by competence” has been SCHUHFRIED's
motto for many years. The company received ISO 9001
certification in 2003 and has been awarded the Austrian coat of arms. This is the highest award granted
in Austria and is only awarded to businesses that can
demonstrate a high level of exports, a first-class credit
rating, innovative ability, good quality management and
significant investment in research and development.

4|

SCHUHFRIED
has good contacts

SCHUHFRIED works with experienced experts in every relevant field – scientists, computer specialists and
marketing gurus. At congresses, symposiums and specialist events SCHUHFRIED networks with the other
major players in the sector, so that it is always in touch
with the latest trends. Or setting the trend itself.
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SCHUHFRIED specializes
in computer-based psychology

6|

SCHUHFRIED systems
are simple and user-friendly

7|

SCHUHFRIED
is a strong partner

The success of SCHUHFRIED products is built on the
unique interplay between the three strands of psychology, hardware and software. All its products are developed in-house, closely coordinated and continuously
improved. The importance of product development at
SCHUHFRIED is reflected in its expenditure on research and development, which accounts for more than
25 percent of its annual turnover.

Using new technology can be a daunting prospect.
Why not carry on using the old familiar methods, such
as paper-and-pencil tests? SCHUHFRIED makes new
ventures simple. Its systems are easy to use and have
many advantages. So the results of tests and training
programs are generated automatically, available immediately and guaranteed to be accurate. Because time
is money!

SCHUHFRIED goes the extra mile for its clients. The
sales team is the first point of contact and can turn
many questions asked into questions answered. The
Help Desk assists with technical queries. Psychologists are available to answer questions on psychological matters. This is appreciated by many businesses
and organizations, including:

	2,600 clinics, hospitals and rehabilitation centres
	1,400 self-employed users
	1,250 systems in private companies
and recruitment agencies
	1,350 systems in traffic examination centres
	530 universities
	250 systems within airlines and
flight training centers
	13 military institutions

BIOFEEDBACK 2000 x-pert
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Applications of Biofeedback 2000x-pert

HR

Children

Psychotherapy

Pain & psychosomatic
symptoms

Sport

Rehabilitation

See at a glance
Look out for the training and therapy programs for your special field –
easily recognized by the symbol in the margin.

ii Special training programs from p. 14z

	Health management
Biofeedback can help maintain and promote the health
and performance of your staff. This reduces the number
of days lost through illness and prevents stress and
burnout. Biofeedback can also be used in the personnel field to relieve muscular tension and anxiety states
or to correct physical posture.

	Children
Performance pressure and stress may be manifested
in children in blackouts during exams and learning and
performance blocks. These psychosomatic reactions
can be treated with biofeedback. Neurofeedback can
be used successfully with children with ADHS.

	Psychotherapy
In the context of psychotherapy Biofeedback 2000 x-pert
can be used to record psychological parameters while a
discussion is taking place. From the changes in the parameters – in particular the skin conductance readings –
conclusions can be drawn about the personal significance
of the matter under discussion. Biofeedback can also be
used very successfully for anxiety disorders (phobias,
panic attacks).

6 . BIOFEEDBACK 2000 x-pert

	Pain & psychosomatic symptoms
For the treatment of migraine, tension headache, cervical syndrome and back pain, painkillers are often not a
long-term solution. In this field biofeedback has proved
to be a particularly successful new therapy. This is confirmed by the German Society for Biofeedback:
"A medical association, the German Migraine and Headache Society (Deutsche Migräne- und Kopfschmerzgesellschaft – DMKG), has for the first time acknowledged
in its guidelines on the treatment of migraine that biofeedback therapy is just as effective as treatment with
drugs. In particular for patients who suffer frequent
migraine attacks the society recommends biofeedback
therapy. In introducing the new guidelines on the treatment of migraine, the society stressed that prevention
plays a key part in treatment. This is particularly important for patients who suffer frequent migraines:
people who experience a migraine attack more than
three times per month or whose attacks last longer
than 72 hours, and those or do not respond well to drug
therapy for acute migraine, can significantly reduce
the frequency of attacks through preventive measures.
Strategies such as biofeedback that are based on behaviour therapy are recommended for such patients. The
DMKG emphasized that, as a number of studies have
shown, biofeedback is just as effective as a drug-based
therapy. Biofeedback is a scientifically recognized therapy whose effectiveness has been proved in many major studies. Significant improvement in other symptoms
such as tinnitus, chronic pain, incontinence and ADHS
can also be achieved with biofeedback."

	Sport
Through biofeedback athletes learn how to consciously
control physical functions such as respiration and muscle
tension. Biofeedback is thus useful in optimizing technique,
reducing competition anxiety, achieving the optimum activation state during a competition or promoting recovery
after illness. The areas in which Biofeedback 2000x-pert can
be used in sport include:
	Assessing the individual’s psychophysiological reaction
and behaviour pattern, for example in a "competitionlike" stress situation.
	Reducing competition anxiety through the use of relaxation techniques, thereby boosting competition
performance.
	Regulation of arousal (activation) to enable the "optimum functioning zone" to be attained more readily both
during and outside competitions.
	Optimizing recovery by supporting both active and passive regeneration measures.
	Supporting rehabilitation after injury – the use of biofeedback helps athletes to regain control of their musculature, to direct their use of energy appropriately or
to develop equal muscle tension on both sides of his
body. Biofeedback can also help to reduce any fear of
repeated injury.
	Fine-tuning technique – biofeedback training helps athletes identify undesirable tension and uneconomic movements and to change these in the required direction.
	As an "early warning system" – regular biofeedback
sessions help to highlight the relationship between
strain and recovery.

Rehabilitation
As a scientifically based training method biofeedback can
be used to treat neuromuscular disorders such as dystonia
(bruxism), partial paralysis and incontinence. An Austrian
hospital, the Schwerpunktkrankenhaus Wiener Neustadt,
reports on its success as follows:
"The principal indications for treatment are bowel
and bladder incontinence of the urge and stress type
in women and urinary incontinence following prostatectomy in men; less frequently, bowel incontinence in
men and functional disorders of micturition require
treatment. Patients are referred to us after appropriate medical investigations by gynaecologists, urologists and proctologists. [….] Biofeedback therapy leads
to an improvement in symptoms of incontinence in that
there is a reduction in episodes of incontinence. This is
achieved in 40-60% of cases for women and 80-90%
of cases for men. Symptoms disappear completely for
around 10% of women and 10-20% of men. Training sessions last for 20 minutes with each patient. Investigations are carried out separately and do not take up any
of the training time."

Further reading
First-hand reports and testimonials
on the use of Biofeedback 2000x-pert
can be found at

ii www.schuhfried.com
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Summary of typical uses
Indication

Application

 Essential hypertonia  Bronchial asthma  Migraine  Panic
attacks  Agoraphobia

 Relaxation exercises

Training program in
Biofeedback 2000x-pert
BFRESP

Breathing exercises

 Read more on p. 14

 Relaxation exercises
 Stress reduction

BFEDA

EDA relaxation exercises

 Read more on p. 15

BFKON

 Phobias
 Panic attacks
 Anxiety disorders

Confrontation training
with picture sequences

 Read more on p. 16

BFVID

 Claustrophobia  Fear of
heights  Driving anxiety
 Animal phobias  Fear of flying
 Fear of medical examinations
 Therapy for anxiety disorders
 Post-traumatic stress disorder
(PTSD)

Confrontation training with video

 Read more on p. 17
 Taking case history
 Exploratory interviews

Voice and video recorder

 Read more on p. 18

BFMUSK

 Floppy paralysis
 Torticollis
 Radicular headache
 Incontinence
 Injuries and disorders affecting
mobility
 Cervical syndrome  Back pain
 Tinnitus  Tension headache
 Bruxism  RSI

BFREC

Neuromuscular rehabilitation

 Read more on p. 19
 EMG Relaxation

BFEMG

Electromyography

 Read more on p. 20

 ADS/ADHS  Dependency
disorders  Anxiety disorders
 Depression  Epilepsy
 Sleep disorders  Alcohol &
substance misuse

BFEEG

 Stress
 Burnout
 High-performance training

BFHRV

Electroencephalography

 Read more on p. 21
Heart rate variability

 Read more on p. 22

BFVASO

 R aynaud's disease
 M igraine
 Essential hypertonia

 T emperature training

 S tress

 Stress management
P
 sychosomatic stressrelated problems
A
 nalysis of responserelated physiological
parameters

BFSTR

S
 tress management
A
 nalysis of responserelated physiological
parameters

BFBEL

 S tatistical evaluation
of data

BFSTAT

 P sychosomatic stress-related
problems

Blood flow

 Read more on p. 23

Activation screening (stress test)

 Read more on p. 24
Tolerance test

 Read more on p. 25
Statistical module

 Read more on p. 26
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HR

Pain &
psychosomatic
Psycho- sympChildren therapy
toms

Sport

Rehabilitation

The modular components
of Biofeedback 2000 x-pert
Biofeedback 2000 x-pert consists of individual components that
can be put together in any combination.
Basic software module
The basic software module is used to manage training programs and client data. It provides many practical functions. The basic software module
also contains several training programs – RESP relaxation exercises, line
feedback, threshold training, volume feedback and audio feedback.

Special training programs
The following special training programs can be added to the basic software
module as required:
 Breathing exercises
 EDA relaxation exercises
 Confrontation training with picture sequences
 Confrontation training with video
 Voice and video recorder
 Neuromuscular rehabilitation
 EMG relaxation exercises
 Electroencephalography
 Heart rate variability
 TEMP training
 Activation screening (stress test)
 Tolerance test

Sensors and radio modules
The sensors are used to record the signals from the surface of the skin. The
readings are processed by the radio modules and transmitted to the computer
via a wireless Bluetooth® link.

Read more
… about the basic software module

ii starting on page 10

Read more
… about the special training programs

ii starting on page 14

Read more
… about the sensors and radio
modules

ii starting on page 28

The following radio modules are available:
MULTI: 
 Skin conductance  Pulse, blood flow
 Temperature  Motility
RESP:  Respiration
EMG:  Muscle tension
EXG:
 Electrical brain activity  Heart rate variability

BIOFEEDBACK 2000 x-pert
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The basic package

The basic package: Basic software module

The basic software module contains
the management software and
the following basic training programs:






line feedback
RESP relaxation exercises
threshold training
volume feedback
audio feedback

Read more
… about radio modules and
sensors.

ii page 28

A wide range of therapeutic uses are possible with just the basic software module, radio modules and sensors. For additional applications,
special training programs can be added to the basic module.

Read more
… about the special training
programs.

ii page 14

Management software
The management software of Biofeedback 2000x-pert
is used to manage client data, run training programs
and evaluate sessions. The user interface with variable color scheme is clearly laid out and easy to understand. The management software also includes
many practical functions:

Database
Use the database to store all client data, session data,
readings, notes, comments and records of conversations. If required, data can also be imported or exported.

Settings
Here access rights can be defined and changes made to
the display.

Therapy library
The therapy library contains training programs, with
short descriptions. Training is started from the therapy
library. No additional settings need to be made.

Session preselection
Here the different display forms can be selected.

Sensor position
This section contains detailed instructions on how and
where to attach the electrodes.

10 . BIOFEEDBACK 2000 x-pert

The basic package




Help

Marker setting

The Help section contains two online manuals: "Technical Help" with a description of the program and "Therapist Help" with general notes on biofeedback. The hardware and software manuals will also be found here,
together with instructions for obtaining direct help.

This function can be used to document events during
the session and add comments.

Internet
Provided that an internet connection is available, an e-mail
can be sent direct to SCHUHFRIED via the system.

Background
Training sessions can be modified for different individuals with a range of background pictures and colours.

Modular INTERFACE
Bar and line displays, numerical displays and videos
can be arranged on the screen in any way you choose.
This means that individual training screens can be created for different clients or training schemes.

Practical tip
Construct your own threshold training program with two or
more parameters, e.g. skin conductance and temperature. If
both readings change in the direction that indicates greater relaxation (rising above the threshold for temperature and falling

Practical tip

below it for skin conductance), relaxation music starts to play.

You can also add your own pictures to the database. The changes you make can be saved as standard settings.

Background music
Music from the program or from a CD can be used to optimize the training effect.

Practical tip
Or use CDs with relaxation exercises and discuss the result
with the client after the training session.

2-monitor solution
This function enables individual screens to be displayed on a second monitor. This means that separate
monitors can be set up for therapist and client.

3D evaluation
The system can also display the evaluation diagram in
an easy-to-interpret 3D form (columns, bars etc.) which
can be rotated and enlarged.

BIOFEEDBACK 2000 x-pert

. 11

The basic package

The basic package: Basic software module

Therapy functions
in the basic module
The following basic training programs are
available in the basic software module:

 Line feedback
This function can be used to display all recordable parameters in line-graph form. It can be used either just for
recording (monitoring) or for training.
Sessions can be designed individually by using different
background pictures, colours and music.

Practical tip
Before every biofeedback session it is important to carry out
a practise run with line feedback to attune the client (setting a
baseline) and check the positioning of the sensors.

Case study

Relaxation (stress reduction)
The trainee has attempted to relax by increasing his
hand temperature.

 RESP relaxation exercises	
In this training clients learn to relax by observing their
breathing. The breathing pattern is represented on the
screen by a bar or a picture segment which expands or
contracts with the depth of respiration.
In addition to the information on relaxation ability, the respiration pattern, respiration frequency and respiration depth
are also shown.
This training program can be adapted by varying the background pictures and music.
HR

Worth knowing
RESP relaxation exercises are a good
preparation for the breathing exercises

Children

Training should preferably be carried out using only
one parameter, so that your client can concentrate on
the changes produced. You can measure other parameters that are not visible to the client at the same time.
At the end of the session these are displayed in the
chart.
The extract from the chart shows that the trainee was
successful in raising the temperature of his hand (red).
At the same time skin conductance (yellow) decreased.
Breathing (blue) was slow and regular, leading to the
development of a respiratory sinus arrhythmia – identifiable by the change in pulse volume amplitude (purple)
and pulse frequency (orange).

developed by Dr. Marx Read more
about BFRESP breathing exercises on

ii page 14
Psychotherapy

Pain & psychosomatic
symptoms

Sport

Rehabilitation
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The chart shows that the training goal – relaxation – was
achieved.

The basic package

 Threshold training

 Volume feedback		

As with lines feedback, you can use this function to
display all recordable parameters in line-graph form.
In addition, the trainer/therapist defines a threshold.
If the client succeeds in reaching this threshold (either exceeding or falling below the specified value,
depending on the type of training), positive feedback
is given.
Sounds or music are used as a reward, or fairy stories
or audio books in the case of children. Audio warning
signals can also be set to sound if the readings move in
the wrong direction.

Volume feedback is used in vasoconstriction training
(migraine intervention).

Feedback is provided using a circular image which represents the blood flow in the temporal artery. Training
consists in attempting to make the size of the displayed
circle as small as possible.

When the client achieves the training goal, the threshold
is moved and a new target defined.

Practical tip
You can switch channels during the session, e.g. from EMG1

By stabilizing the arterial tone the client reduces the
number and/or severity of migraine attacks. This treatment is particularly recommended for children or when
drugs are or become insufficiently effective.

Practical tip
Volume feedback can also be used to feed back respiration
activity.

to EMG2 or from temperature training to relaxation based on
skin conductance readings.

Case study

Muscle relaxation
Here a client has attempted to relax his muscles with the
aid of threshold training.
The evaluation shows that the training was effective:
muscle tension has reduced considerably in the course
of the session.

 Audio feedback
All recordable parameters can be trained using audio
feedback. The program reports changes acoustically,
by varying the pitch of a sound. The client trains either
with a background picture or without any visual display
that is with a black screen.
Acoustic feedback is particularly appropriate to the
regulation of breathing, skin conductance and muscle
tension.

Practical tip
Training with eyes closed and purely acoustical feedback can
make it easier for the client to relax.

BIOFEEDBACK 2000 x-pert
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Special training programs
BFRESP

Breathing exercises

Examples of applications
ii relaxation training
ii essential hypertonia
ii bronchial asthma
ii migraine, panic attacks, agoraphobia
Description
This procedure, developed by Dr. Rudolf Marx, uses the
display of an ideal respiration curve to help the client
acquire an efficient and correct style of breathing.

Practical tip

 Evaluation
This chart shows that breathing (blue) has changed
to fit the displayed ideal respiration curve. The rise in
hand temperature (red) and the fall in skin conductance
(yellow) demonstrate the relaxing effect of the breathing exercises.
Another good indicator of relaxation is the extent of
the link between heart rate and breathing (respiratory
sinus arrhythmia - RSA). RSA involves the pulse rate
(orange) increasing during inhalation and decreasing
during exhalation.

BFRESP is a very efficient form of training for performancerelated clients who cannot (yet) let go.

HR

Children

Psychotherapy

Pain & psychosomatic
symptoms

Sport

Rehabilitation

The program first analyses the client’s breathing pattern.
It uses this to calculate an ideal respiration curve, allocating 30% of the time to inhalation, 60% to exhalation and 10% to a pause in breathing. Heart rate, blood
pressure and muscle tone increase during inhalation and
decrease during exhalation. When the exhalation phase
is emphasized, as it is in the ideal curve, there is a reduction in the effect of the sympathetic nervous system
and hence in the general level of activity.
The client attempts to match his breathing to the curve.
To improve the effectiveness of training the properties
of the curve can be modified, for example with regard to
frequency, steepness and the percentage contributions
of inhalation and exhalation.
After at the most five training sessions the client is usually able to reproduce the more beneficial breathing pattern, even without feedback.

Recommended session length
10 minutes

14 . BIOFEEDBACK 2000 x-pert

Hardware requirements

Read more

M-RESP + ATEM 1 + (optionally)
ATEM 2 (for comparison of chest
and abdominal breathing)

… about M-RESP.

ii page 29

Practical tip
You can also use M-MULTI and MULTI-S to monitor the vegetative parameters.Read more about M-MULTI on page 26.

Special training programs

EDA relaxation exercises

Examples of applications
ii relaxation training
ii stress reduction
Description
With the aid of feedback on skin conductivity the client
learns to consciously control the habitual level of arousal and the level of sympathetic nervous system activity.
Internal tension results in increased activity of the
sweat glands and hence in a higher skin conductance
level (electrodermal activity or EDA). When the arousal
level changes, the skin conductance reaction occurs almost immediately (within 0.6 – 6.0 seconds). It is therefore an excellent indicator of the relationship between
physical and emotional processes.

BFEDA

 Evaluation
The skin conductance chart (yellow) shows that the
client has achieved the direct training goal. The skin
conductance level has fallen substantially; the general
level of activity has been reduced.
The training has also had an indirect effect on physical relaxation – identifiable from the increase in finger
temperature (red).
In addition, the pulse volume amplitude (purple) has
increased, indicating relaxation of the cardiovascular
system.

In EDA relaxation exercises you can choose between
the following types of feedback:

HR

ii Face:
When skin conductance falls, the face on the screen
smiles.
ii Morphing:
A transformation occurs – for example, a frog turns
into a prince.
ii Depiction for children
Figures suitable for children (such as a dog or a clown)
change their position.
ii Jigsaw puzzle
Missing pieces are added to a jigsaw puzzle.

Children

Hardware requirements

Psychotherapy

M-MULTI + EDA 1 or MULTI-S

Read more
… about M-MULTI.

ii page 28

Recommended session length

Pain & psychosomatic
symptoms

Sport

15 minutes

Rehabilitation

BIOFEEDBACK 2000 x-pert
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Special training programs

BFKON

Confrontation training with picture sequences

Examples of applications
ii phobias
ii panic attacks
ii anxiety disorders
Description
The system automatically shows a picture sequence
that induces anxiety or arousal. Clients learn to influence the reaction of the autonomic nervous system,
thus controlling their anxiety.

 Evaluation
The example shows how at the start of the session the
client’s skin conductance level rises as each picture is
displayed. As training progresses the readings level off,
while by the end of the session skin conductance is falling again.
The vertical grey bars act as markers and indicate a
change of picture.

Because of its responsiveness, the skin conductance
level (EDA) is a suitable indicator of anxiety or internal
tension. However, as the various vegetative systems
(EDA, PULS, etc.) respond differently in different clients,
a range of different parameters should be monitored.

HR

Children

Psychotherapy

Systematic desensitization can be achieved by ordering the pictures according to the strength of the anxiety
or arousal response which they induce.
There is a wide selection of different pictures to choose
from. You can also create your own picture sequences
and add them to the program.

Practical tip
"In vivo" exposure with line feedback is also possible. You monitor the situation and can intervene if the physiological para-

Pain & psychosomatic
symptoms

meters indicate too high a level of stress.

Recommended session length
Sport

10 minutes

Rehabilitation

16 . BIOFEEDBACK 2000 x-pert

Hardware requirements
ii M-MULTI + EDA 1
ii Can be used in conjunction with all the other radio modules and recording devices.

Read more
… about M-MULTI.

ii page 28

Special training programs

Confrontation training with video

Examples of applications
ii claustrophobia
ii fear of heights
ii driving anxiety
ii animal phobias
ii fear of flying
ii fear of medical examinations

BFVID

 Evaluation
In the upper part of the chart there are marker traces
which enable the psychophysiological reaction to be
linked to a particular point in the video sequence.

Description
Confrontation training with video functions in the same
way as confrontation training with pictures (BFKON) but
uses video clips instead of picture
sequences. The client is therefore
Read more
more realistically immersed in the
… about BFKON.
anxiety-inducing situation.
ii page 16
In partnership with the company Psycho-Vision GmbH,
SCHUHFRIED has integrated a series of psychologically
relevant videos into the software. Each video lasts for 30
seconds and can be played in an endless loop. For longer
video sequences please contact Psycho-Vision GmbH direct: www.psycho-vision.de.

Hardware requirements
ii M-MULTI + EDA1
ii Can be used in conjunction with all the other modules
and recording devices.

Children

Read more
Practical tip
You can also use your own videos or display a live picture from

HR

… about M-MULTI.

ii page 28
Psychotherapy

an external camera such as a webcam. By this means you can,
for example, confront clients with their own reaction.

Recommended session length

Pain & psychosomatic
symptoms

10 minutes

Sport

Rehabilitation

BIOFEEDBACK 2000 x-pert
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Special training programs

BFREC

Voice and video recorder

Examples of applications
ii taking case history
ii investigative interviews
ii therapy for anxiety disorders
ii post-traumatic stress disorder (PTSD)
Description
The voice and video recorder can be used during a therapeutic conversation to record the conversation itself
at the same time as physiological parameters. The video recorder function is new: this enables the discussion to be recorded as a video (this is in addition to the
sound recording function, which is still available).

HR

Children

Psychotherapy

In the review after the session, conspicuous physiological parameters can be matched precisely to the point
in the conversation at which they occurred. To avoid
undesirable feedback reactions, the monitor should be
positioned where the client cannot see it.
Signals from up to seven radio modules (or 32 channels) can be transmitted simultaneously. This enables
the physiological parameters of a number of people to
be monitored in a group setting if required.

Practical tip
Video recording opens up new application opportunities, e.g.
in psychotherapy (in-vivo exposure for phobias) and speech

Pain & psychosomatic
symptoms

therapy.

Sport

Rehabilitation
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Hardware requirements
ii MIKRO
ii radio modules and sensors depending on the issue to
be addressed

ii for investigative purposes as many as possible of the
available monitoring devices

Practical tip
In the case of psychosomatic disorders, client and therapist
should discuss the chart and speech recording together with
the aim of identifying the topics of conversation that are physically most stressful (play back sections of the conversation in
which skin conductance rises sharply).

Special training programs

Neuromuscular rehabilitation

Calibration

Examples of applications
ii floppy paralysis
ii injuries and disorders affecting mobility
ii torticollis
ii radicular headaches
ii incontinence

BFMUSK

Conducting the session

 Evaluation
The evaluation compares the target level of muscle tension (grey) with the client’s attempts (green).

Description
During rehabilitation the client trains specific muscle
groups with the aid of a target graph. The aim is to increase the degree of control over muscle tension and to
gradually develop the strength of the muscles involved.
The client tenses and relaxes the particular muscle
group at regular intervals while attempting to follow the
course of a graph shown on the screen. The graph displayed is based on the client’s readings as measured by
the program in the calibration phase.

Hardware requirements
M-EMG + EMG-Set + EMG-VAG/REK

So that training can be maintained for a longer period,
the program calls for only 75% of the maximum reading
obtained in the calibration phase. Seven sensitivity settings and four different filters are available. It is thus
possible to ensure that the client receives encouraging
feedback even if only weak muscle signals are obtained. The contraction phases, the number of repetitions
and the pauses can be adjusted individually to make
training easier in the initial stages.

HR

Read more
… about M-EMG.

ii page 30

Children

Psychotherapy

Pain & psychosomatic
symptoms

Practical tip
Freedom of movement is possible with radio modules! Exercises
carried out in a standing position and additional activities (e.g.
throwing and catching a ball) can be incorporated into the training

Sport

session.

Recommended session length

Rehabilitation

10 minutes

BIOFEEDBACK 2000 x-pert
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Special training programs

BFEMG

EMG relaxation exercises

Examples of applications
ii cervical syndrome
ii back pain
ii tinnitus
ii EMG relaxation exercises
Description

Recommended session length
15 minutes

 Evaluation
The evaluation shows clearly how the different levels
of muscle tension on the two sides of the back become
more similar during training.

The client attempts to deliberately relax tense muscles.
Either line feedback or threshold training can be used.
For cervical syndrome and back pain readings can be
taken from the left and right sides of the back simultaneously. The program displays the readings on the
same axis so that the two muscle tensions can be directly compared.

HR

Children

Four different frequency ranges (for slow and fast muscle fibres) and seven different measurement ranges
(adjustable amplification) enable optimally adapted training to be provided in any situation.

Practical tip
Use the opportunity for unimpeded movement that the radio modules provide and ask the client to perform movements encountered in

Psychotherapy

everyday activities, e.g. work processes such as lifting heavy loads
or working at a computer.

Pain & psychosomatic
symptoms

Sport

Rehabilitation
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Hardware requirements

Read more

M-EMG + EMG set

… about M-EMG.

ii page 30

Special training programs

Electroencephalography

Examples of applications
ii ADS/ADHS
The aim of training is to reduce theta activity while at
the same time increasing beta and SMR activity. Training takes place in successive phases, for example:
Phase 1 – reduce theta
Phase 2 – reduce theta, increase SMR
Phase 3 – reduce theta, increase SMR, increase beta
ii Dependency disorders (especially alcoholism)		
The aim of training is to increase alpha and theta activity.
ii Anxiety disorders (especially post-traumatic stress disorder) 							
The aim of training is to increase alpha and theta activity.
ii Depression, epilepsy, sleep disorders			
The aim of training is to increase SMR and beta activity.

BFEEG

Like all other forms of training, EEG training can also be
carried out with two monitors. For example, the raw EEG
can be displayed on the therapist’s screen. During the
session the trainer/therapist can adjust the threshold and
make notes. On the patient’s monitor the video is played
as feedback for success.

Recommended session length
30-40 minutes

 Evaluation
For evaluation of the EEG the three-dimensional display
is recommended. The example depicts successfully completed training for attention disorders: theta activity has
been reduced and beta and SMR have been increased.

Description
The feedback in this form of training enables the client
to consciously influence brain activity in various frequency ranges.

HR

Pre-set therapy forms, which are ready for immediate
use, are available for the most important EEG applications. In this type of training threshold values are used
to control a video that is shown to the client as a reward.

Children

Psychotherapy

Practical tip
You can add your own forms of therapy and reward videos to
the program.

Hardware requirements
M-EXG + EEG set

You can also carry out an EEG screening in order to ascertain the client’s profile. The program reveals dominances (e.g. right-brain dominance) and preferences (e.g.
increased theta activity linked to attention disorders).

Read more

Pain & psychosomatic
symptoms

… about M-EXG.

ii page 31
Sport

Rehabilitation
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Special training programs

BFHRV

Heart rate variability

Baroreflex training

HR

Children

Psychotherapy

Pain & psychosomatic
symptoms

Sport

Coherence training

Heart rate variability (HRV) refers to an organism's ability
to continuously adapt the interval between heartbeats to
situational requirements. Physical strain or mental stress
result in a quickening of the heart rate, which falls again
during relaxation and recovery.
Heart rate variability is a good indicator of health status,
stress tolerance, resilience and biological age. Restricted
heart rate variability is a sign of labile health, burnout,
depressiveness and a biological age that is higher than
actual age.

pressure regulation to be synchronised in a controlled
manner (coherence).
ii RSA training
In RSA training a breathing Worth knowing
curve is displayed and actual RSA and coherence training require
respiration is fed back. Paral- a RESP radio module in addition to
lel feedback of the pulse rate the EXG module. Read more on
ii page 29
supports development of the
respiratory sinus arrhythmia.

Examples of applications
ii reducing mental and physiological tension
ii psychosomatic disorders
ii supporting therapy for heart disease
ii psychovegetative exhaustion
ii insomnia
ii high blood pressure
ii coping with stress and anxiety
ii increasing DHEA levels (the "youth hormone")
ii irritable bowel syndrome

The program provides comprehensive statistical evaluation with charts:
ii Display of the EKG raw signal which can be switched to
give a spectral view of the session (life fire)
ii Display of the RR raw data which can be switched to
display adjusted for trend (removed median)
ii Poincaré plot for visual (qualitative) and mathematical
(quantitative) assessment of the HRV
ii Histogram with standard deviation, mean, regression
line, Gauss curve, individual chart and statistics
ii Frequency analysis by re-sampling the RR raw data
and cubic spline interpolation
ii Adjustment of the data for trend with polynomial
regression
ii Windowing of data to reduce the leakage effect with a
choice of 8 procedures and automatic amplitude
correction

Description
The training aims to achieve coherence of breathing,
pulse and blood pressure. Three training forms are provided for this purpose.
ii Baroreflex training
In baroreflex training the client learns to breathe at a demonstrated frequency (6 breaths per minute). The aim is to
gradually synchronise breathing and pulse rate.
ii Coherence training
Coherence training provides feedback on respiration
movement and frequency, pulse rate (Puls), the extent
of respiratory sinus arrhythmia (RSA) and the periodic
fluctuations in arterial blood pressure (LF). This enables
the three parameters of respiration, heart rate and blood

Rehabilitation
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 Evaluation

Hardware requirements
M-EXG + (optionally) M-RESP

Read more
… about M-EXG.

ii page 31

Special training programs

TEMP Training

Examples of applications
ii Raynaud's disease
ii migraine
ii essential hypertonia
ii temperature training for general relaxation
Description
In this type of training the client increases the blood
flow to the hands through relaxation.
Changes in peripheral blood supply are controlled by
the blood vessel mechanism – that is, by sympathetic
arousal of the vasoconstrictor fibres. As a person relaxes, the blood vessels widen and blood flow increases.
The hands become warmer. Feedback is provided via
the temperature sensor.

BFVASO

the pictures the client attempts to keep the hand temperature as stable as possible. This function can only
be used in combination with the
Read more
special training program “Confron… about confrontation training
tation training with picture sequen- with picture sequences (BFKON).
ces” (BFKON).
ii page 16
You can also incorporate your own
pictures into the program.

Recommended session length
15 minutes

 Evaluation
This chart shows the protocol of the rise in temperature (red). The fall in skin conductance shows that the
training has also resulted in mental relaxation (yellow).

Two programs are available:

ii Sun

HR

By warming the hand the client causes the sun to rise.
When the training goal is reached, the process starts
again.

Children

Psychotherapy

Pain & psychosomatic
symptoms

Hardware requirements

Read more

M-MULTI + MULTI-S

… about M-MULTI.

ii page 28

ii Visual stimulus presentation
The program displays a series of pictures which convey increasing degrees of coldness. While watching

Sport

Practical tip

Supplementary practice in hand-warming can be carried out
at home using a small hand thermometer.

BIOFEEDBACK 2000 x-pert
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Special training programs

BFSTR

Activation screening (stress test)

Confrontation phase with a stress inducer

Preparatory phase

Examples of applications
ii stress management
ii psychosomatic stress-related problems
ii analysis of response-related physiological parameters

 Evaluation
The upper chart shows an unfavourable skin conductance profile and the lower chart a favourable one.

Description
This test identifies the vegetative systems (cardiovascular, skin conductance, muscle tone etc.) that show
the most marked response to stress for the client. It
also enables information to be gathered on the trend
of emotional processes (e.g. anticipatory anxiety) over
time and how stressful situations are dealt with.

HR

Activation screening is divided into four phases:
1. Relaxation phase (baseline)
2. Preparatory phase
3. Confrontation phase with a stress inducer (visual and
acoustic)
4. Relaxation phase
Praxistipp

Children

Practical
tip der vier Phasen sollten Sie möglichst alle
Während
des Ablaufs
During
the
four
phases you
record
as many of
physiologischen Parameter
desshould
Klienten
aufzeichnen.
Mitthe
den
client’s physiological
possible.
For those thatmit
auffälligen
Parametern parameters
führen Sie as
dann
Trainingssitzungen
den
entsprechenden
Trainingsprogrammen
show
the most marked
response you can durch.
then carry out training sessions with the corresponding training programs.

Psychotherapy

Session length (pre-set)
6 minutes
Pain & psychosomatic
symptoms

Sport

Rehabilitation
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Hardware requirements
As many as possible of the available monitoring devices.

Special training programs

Tolerance test

BFBEL

Belastungstest

Examples of applications
ii stress management
ii psychosomatic stress-related problems
ii psychophysiological stress tolerance
Description

 Evaluation
The vertical markers indicate the mistakes made by the
client during the tolerance test. The chart shows that
the client responds to mistakes with a sudden rise in
skin conductance (yellow).

The aim of the program is to identify how the client reacts in an active stress situation.
Using clicks of the mouse the client assesses the
shape, colour and accompanying acoustic signal of
a geometric figure that moves about the screen. The
computer continuously adapts the speed of presentation to the client’s performance. This subjects the client
to the optimum level of persistent stress.

Practical tip
You can adapt the level of difficulty to the client’s performance
by various means, such as by removing the audio signal or
adjusting the program’s settings so that it does not respond
immediately to changes in performance.

HR

Hardware requirements
As many as possible of the available monitoring devices.

Children

Practical tip
Since the client uses the mouse in this procedure, the
system can also identify the effects of working position
and stress on the musculature.

Observe how the client works the tasks. The adaptive procedure
takes the client to the limit of his performance. What does he consider to be the reasons for mistakes? Are they blamed on lack of
computer experience or on a mouse that isn't working properly?

Psychotherapy

Session length (pre-set)
Pain & psychosomatic
symptoms

3 minutes

Sport

Rehabilitation
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Special training programs

BFSTAT

Statistical module

The statistical module enables data obtained with Biofeedback 2000 x-pert to be prepared for further statistical
analysis in standard statistics programs. This enables
comparisons to be made for study purposes between
sessions or individuals or within a session.
The following settings are available
ii Intervals
You define the intervals that are of interest. You can
choose from several selection methods: automatically
defined by markers, relative to a session and absolutely
positioned.

ii Measurement channels
You select the relevant measurement channels

ii Interval parameters
HR

You decide which parameters of the selected intervals
will be calculated (mean, median, minimum, maximum,
gradient, standard deviation etc.).

Children

Psychotherapy

Pain & psychosomatic
symptoms

Sport

Rehabilitation
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During the calculation process the program can smooth
out data and remove spikes.
Data can be exported in an SPSS format or in tab-separated form (e.g. for Excel).

System requirements
As at: December 2010

Computer
ii PC or laptop with Pentium or compatible CPU (e.g. Celeron,
Athlon), at least 1,5 GHz

ii At least 1 GB of RAM
ii Graphic card (suitable to play videos)
ii 16-bit sound card (suitable to play MIDI-files) with speakers
and/or headphones

ii DVD drive
ii Hard disk (with at least 1 GB of free space)
ii Mouse, keyboard
ii 1 USB port for the radio pyramid (in case radio modules
are used)

ii Serial ports for physio-recorder, marker cable or for control
of an external device (ports only necessary if used)

ii Operating system: Windows 2000/XP/Vista/7 (x32) (x64)
Please ensure that no programmes which could interfere
with the training (e.g. by heavy CPU usage or on-screen
presentations) are installed on the computer!

MONITOR
CRT or TFT colour monitor with an image diagonal of at
least 15"

PRINTER (OPTIONAL)
Laser or inkjet printer, monochrome or colour

SAFETY DEVICES
If the Biofeedback is used in health care facilities the use of
the following devices may be mandatory:
ii Isolating transformer for medical equipment according to
EN 60601
ii Galvanic (medical) network isolation according to EN 60601
(if the computer is connected to a data network)
Please inquire with your company's safety representative.

Products of the Schuhfried Company are developed
and in accordance with the requirements of the European Union guideline 93/42/EWG. The CE mark proves
that safety-relevant regulations, EMC Standards for
Medical Devices (EN 60601), Biocompatibility Evaluation
of Medical Devices (EN30993), product specific regulations and the underlying quality management system
are adhered to.
Please contact us before acquiring new equipment so
that we may give you the best possible advice.

BIOFEEDBACK 2000 x-pert
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Radio modules and sensors
Radio module MULTI (M-MULTI)
ii skin conductance
ii pulse amplitude and frequency
ii temperature
ii motility (3D movement sensor integrated into the radio module)

Sensors

Sensor for skin conductance (EDA 1)
ii palm of hand or finger
ii fastened with Velcro strap or disposable electrodes
Pulse sensor (PULS)
ii finger or head
ii fastened with Velcro strap or headband
Temperature sensor (TEMP)
ii finger or head
ii fastened with Velcro strap or headband
Combined sensor for skin conductance, pulse
and temperature (MULTI-S)
ii finger or head
ii fastened with Velcro strap or headband

Technical specifications
channels: 4
Notch Filter: 50/60Hz

BVP (PVA and PULS calculated from BVP)
Sample rate: 500 Hz
Integration time constant: 100ms
artifact detection: extrasystoles
range: 0…100%
gain: automatic adjustment
hart rate: 30…200 beats/minute

28 . BIOFEEDBACK 2000 x-pert

Temperature (digital Sensor)

MOT (3 axis-acceleration)

SCL (skin conductance level)

data storage rate (adjustable via software)

Date rate: 4 values per second
range: 10…40°C
accuracy: 0,5°C
resolution: 0,01°C

Measuring with alternate current: 20 Hz
alternated
Sample rate: 2kHhz
range: 0…50 µS
max. error: 0,65 µS
resolution: 0,012 µS (12 nS)

Sample rate: 200 Hz
range: 0…20 m/s²
accuracy: 0,006 m/s²
resolution: 0,05 m/s²

SCL: 10…40 data/second
BVP: 10…100 data/second
TEMP: 4 values/second
MOT: 2…10 data/second

Blue Tooth

class 2
operating distance: ~10m
transmission power: 10mW

Radio modules and sensors

Radio module RESP (M-RESP)

ii breathing pattern
ii comparison of chest and abdominal breathing
(with add-on breathing belt ATEM 2)

Sensors

Breathing belt (ATEM 1)
ii chest or abdomen

Breathing belt (ATEM 2)
ii chest or abdomen
ii includes connector

Technical specifications
channels: 2
resolution: 0,2mm
measuring range: 20cm
ventilation range: 0,02 – 60 Ventilations/min
data storage rate: 10…40 +data/second
(adjustable via software)

Blue Tooth

class 2
operating distance: ~10m
transmission power: 10mW
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Radio modules and sensors

Radio module EMG (M-EMG)
ii muscle tension
ii 2 EMG channels

Sensors

ii 7 sensitivity settings
ii 4 filter ranges

Sensors for muscle tension (EMG set)
ii relevant muscle
ii fastened with Velcro strap, clip or headband

EMG electrode cable (EMG-VAG/REK)

Vaginal electrode (VAGINAL)
ii vagina

Anal electrode (REKTAL)
ii rectum

Technical specifications
channels: 2
input impedance: > 2GOhm
reference potential: driven right leg electronic
ADC accuracy: 12Bit
Anti Aliasing Filter: 8th order
Notch Filter: 50/60Hz
adjustment via country identification during
the software installation

data storage rate (adjustable via software)
2…40 data/second

30 . BIOFEEDBACK 2000 x-pert

Frequency range / Anti Aliasing filter cut
off frequency / Sample rate
Slow twitched fibers:
(25…80)Hz 500 S/s sample rate
Fast twitched fibers:
(100…200)Hz 500 S/s sample rate
s.+f. twitched fibers:
(25…200)Hz 500 S/s sample rate
full range:
(25…500)Hz 1000 S/s sample rate

diagram

root mean square

Working range / sensitivity
(adjustable gain)
0… 15µV
0… 30µV
0… 60µV
0… 125µV
0… 250µV
0… 500µV
0… 1000µV

Blue Tooth

class 2
operating distance: ~10m
transmission power: 10mW

Radio modules and sensors

Radio module EXG (M-EXG)
ii Electroencephalography
ii 2 EEG channels
ii 1 HRV channel ("EKG" raw curve)

Sensors
Electrode and reference electrode cable
with gold cup electrode cable (EEG set)
ii head

HRV cable
ii use with adhesive electrodes
ii record from chest wall,
shoulders and hands

Worth knowing
The EXG radio module can also be
used – with the special training program BFEEG – to record a 2-channel EEG.

Technical specifications
channels: 2 EEG and 1 HRV (EKG)
input impedance: min. 2GOhm
reference potential: driven right leg electronic

Technical specifications EEG

channels: 2 (bipolare or monopolare recording)
Input impedance: min. 2GOhm
reference potential: driven right leg electronic
ADC resolution: 24Bit
bandwidth: 0.4 Hz – 40 Hz
sampling rate: 200 S/s (200 Hz)
frequency bands:
Delta:
0.4 to 4 Hz
Theta:
4 to 8 Hz
Alpha:
8 to 12 Hz
SMR:
12 to 15 Hz
Beta:
15 to 20 Hz
High Beta:
20 to 30 Hz
Gamma:
30 to 40 Hz

Working range:
± 100 µV
± 200 µV
± 400 µV
± 800 µV
± 1600 µV
± 3200 µV

Working range:
± 800 µV
± 1600 µV
± 3200 µV

Anti-Aliasing Filter:
8th order – cut off frequency fg = 40Hz
EEG Software:
FFT calculation
diagram:
power density with respect to time
power spectrum
time discrete EEG raw data
effective resolution: 24 Bit

Anti-Aliasing Filter:
8th Ord. – cut off frequency fg = 100Hz
HRV Software:
FFT calculation
Statistic analysis
diagram:
time-discrete ECG
RR-Interval
RR-Statistic e.g.: standard deviation, abs.
and rel. Sinusarrythmie,…
Poincaré-Plot
Histogram of RR-Interval

Technical specifications HRV

Blue Tooth

ADC resolution: 12Bit
bandwidth: 0,48Hz – 100Hz
Sampling rate: 1000 S/s (time rate 1ms)

class 2
operating distance: ~10m
transmission power: 10mW
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Service

Designed to go together:
Biofeedback 2000 x-pert and the Vienna Test System

Biofeedback 2000 x-pert

Vienna Test system
Psychological assessment

Multimedia system

|Test|

|Measure|
|theDiscuss
results|

Biofeedback 2000 x-pert and the Vienna Test System, the
SCHUHFRIED program for psychological assessment,
can be combined. While a psychological test is being administered for assessment purposes by the Vienna Test
System (VTS), physiological data can be recorded and
evaluated at the same time with Biofeedback 2000 x-pert.
This makes it possible to measure a client's physiological reactions in a test situation – for example when the
client is under time pressure, is concentrating on a task
or is making mistakes.

32 . BIOFEEDBACK 2000 x-pert

This requires two computers, one for the Vienna Test
System and one for Biofeedback 2000 x-pert, connected by
a marker cable. During the test the biofeedback screen
is positioned so that the client cannot see the feedback.
His reactions are not discussed until testing has ended.

Read more
… about the Vienna Test System at

ii www.schuhfried.com

Service

Quality management

BIOFEEDBACK 2000 x-pert
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Service

Quality management
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Die CogniPlus-Trainingsverfahren

Even more quality
from SCHUHFRIED

Vienna Test system
Psychological assessment

The Vienna Test System (VTS) is known
world-wide as a leading computerized
psychological assessment tool. The system consists of powerful administrative
software, the tests themselves and additional optional input devices.
You can choose from more than 120 tests:
ii intelligence tests
ii ability tests
ii personality tests
ii attitude tests
ii clinical tests
These tests include not only computerized versions of familiar paper-and-pencil tests but also auditory, multi-media and adaptive tests. They can
be combined as required in order to provide the
best set of tests for your particular purpose. We
shall be happy to advise you!

Order your free copy now!

VIENNA TEST SYSTEM catalog
 E-mail info@schuhfried.at

cogniplus

Cognitive training

With CogniPlus, cognitive functions can
be trained in a wide range of languages.
Efficient. Multimedia. Motivating.
7 reasons to choose CogniPlus
1. Developed by prominent scientists
2. Based on a deficit-oriented intervention
approach
3. Embedded in a context of scientific theory
4. Realistic and motivating design
5. Adapts automatically to the client's ability
6. Training at all ability levels
7. Recommended by respected institutions
You too can profit from a state-of-the-art program
that covers all areas of cognitive training and comes with user-friendly management software.

Order your free copy now!

COGNIPLUS catalog

 E-mail info@schuhfried.at

Quality by competence since 1947
BIOFEEDBACK 2000 x-pert
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Vienna Test system
Psychological assessment

cogniplus

Biofeedback 2000 x-pert

Cognitive training

Multimedia system
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SCHUHFRIED GmbH
Hyrtlstrasse 45
2340 Moedling
Austria
Telephone +43 2236 42315
Fax +43 2236 46597
E-mail info@schuhfried.at
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For an immediate free callback
go to www.schuhfried.com

