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Introduction 
Diseases, injuries, and age-related wear change the control mechanisms of our bodily functions, and our phys-

ical as well as mental resilience is reduced. Modern physiotherapy works against this process with a variety of 

its treatment options. The Balance-pad is one of the most commonly used aids in the area of stabilization and 

balance training. It represents a very simple, yet highly effective treatment option, as it answers its claim first 

and foremost at the neuronal level. The Balance-pad  reactivates, coordinates, stabilizes  and, above all, re-

stores our bodily functions by optimally utilizing responses to stimuli that affect our body. These stimuli, which 

act from the inside and the outside, stimulate both body and mind. 

 

The ability “to be in balance” is well-developed in humans in different ways. At any age, simple movements 

with the Balance-pad, which activate the balance system, can help maintain, promote, and train external and 

internal balance. The Balance-pad is also used extensively as a physical measure in physiotherapy, ergothera-

py, speech therapy, and in even in the area of sports therapy, as well as for group courses. For certain disor-

ders, the Balance-pad can significantly improve the success of the therapy by means of targeted treatment 

procedures. 

 

All applications, as well as effects, are based on the experience of thousands of practicing physiotherapists, 

ergotherapists, physicians, registered naturopaths, as well as at several nationwide universities, Olympic 

training centers, and therapy and performance centers. 

 

The Balance-pad comes into consideration in particular with segmental stabilization. This is not a question of 

muscular strength according to current knowledge, but much more a question of neuronal control. For this pur-

pose, the neuronal component must always be brought to the fore in the consideration of the therapeutic ap-

plication options, even if the goal is indeed muscular stimulation! 

 

The aim of physiotherapy is to restore a patient's health. The everyday stress on our active and passive muscu-

loskeletal system has changed considerably in recent decades. There’s not only too much sitting, which is 

called "the new smoking" today, but the quality and quantity of movement have changed as well. In addition, 

the mental requirements tend to overload our mental performance, which is reflected at the physical level. 

 

This is the reason why the therapy and training with the Balance-pad always pursues a holistic approach in 

which body and mind are trained and stimulated. Physically and mentally in BALANCE! 
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CHAPTER I  

Neuromuscular function and destabilizing effects 
 

 

Proprioception 
Proprioception, Latin: proprius “own” and recipere “record.” 

 

Here we describe the components of perception of living beings, which receive information not from the out-

side but from their own body parts.  

The proprioceptive system also includes the self-system, the consciousness-psychological occupation of the 

self, which “includes half of the human psyche - while the other half represents objects naturally.”  

Proprioception registers information from muscles and tendons.  

The perception of the position and movement of the body in space, information registered by specific receptors 

(proprioceptors) on muscle tension (Golgi tendon organ), muscle length (muscle spindle), and joint position or 

movement are interconnected (proprioceptive reflexes) in part at the level of the spinal cord (monosynaptic). 

This is therefore about self-awareness. 

Of particular importance are the mechanoreceptors (these are located in the skin and on muscle spindles and 

tendon spindles), which respond as sensitive end organs to the state and changes of the state of the musculo-

skeletal system, but also to other receptors that signal the state and the changes of the state of one's own 

body. 

 

Proprioception is subdivided into superficial sensibility and deep sensibility. 

1. Superficial sensibility (Exteroception) 

Superficial sensibility is also described as tactile perception. It describes the detection of pressure, touch, and 

vibrations on the skin.  

Temperature  and the perception of pain are also part of superficial sensibility.  

Tactile perception is made possible through mechanoreceptors in the skin. 

Exteroception is the external perception of a living being, more specifically the reception and processing of 

external stimuli and sense impressions.  

The corresponding receptors are known as exteroceptors. 

 
The sensory perception of humans includes: 

 Visual perception (“Seeing”) 

 Auditory perception (“Hearing”) 

 Gustatory perception (“Tasting”) 

 Olfactory perception (“Smelling”) 

 Vestibular perception (“Sense of balance”) 

 Sensation (“Feeling”) 

  

http://de.wikipedia.org/wiki/Wahrnehmung
http://de.wikipedia.org/wiki/Lebewesen
http://de.wikipedia.org/wiki/Selbst
http://de.wikipedia.org/wiki/K%2525C3%2525B6rper_(Biologie)
http://de.wikipedia.org/wiki/Propriozeptor
http://de.wikipedia.org/wiki/Muskelspannung
http://de.wikipedia.org/wiki/R%2525C3%2525BCckenmark
http://de.wikipedia.org/wiki/Muskelspindel
http://de.wikipedia.org/w/index.php?title=Sehnenspindel&action=edit&redlink=1
http://de.wikipedia.org/wiki/Oberfl%2525C3%2525A4chensensibilit%2525C3%2525A4t
http://de.wikipedia.org/wiki/Tiefensensibilit%2525C3%2525A4t
http://de.wikipedia.org/wiki/Exterozeption
http://de.wikipedia.org/wiki/Druck_(Physik)
http://de.wikipedia.org/wiki/Ber%2525C3%2525BChrung
http://de.wikipedia.org/wiki/Vibration
http://de.wikipedia.org/wiki/Haut
http://de.wikipedia.org/wiki/Thermorezeption
http://de.wikipedia.org/wiki/Schmerz
http://de.wikipedia.org/wiki/Mechanorezeptoren_der_Haut
http://flexikon.doccheck.com/de/Wahrnehmung
http://flexikon.doccheck.com/de/Lebewesen
http://flexikon.doccheck.com/de/Reiz
http://flexikon.doccheck.com/de/Rezeptor
http://flexikon.doccheck.com/de/Exterozeptor
http://flexikon.doccheck.com/de/Visuelle_Wahrnehmung
http://flexikon.doccheck.com/de/Auditive_Wahrnehmung
http://flexikon.doccheck.com/de/Gustatorische_Wahrnehmung
http://flexikon.doccheck.com/de/Olfaktorische_Wahrnehmung
http://flexikon.doccheck.com/de/Vestibul%25C3%25A4re_Wahrnehmung
http://flexikon.doccheck.com/de/Sensibilit%25C3%25A4t
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Depending on the context, it is difficult to formulate a clear conceptual distinction between superficial sensi-

bility and deep sensibility. There are two forms of superficial sensibility that can be distinguished, which rep-

resent important aspects of exteroception: 

 Protopathic sensibility - Pain and temperature 

 Epicritic sensibility - Touch, pressure, and vibrations 

 

The opposite of exteroception is interoception, hence the perception and processing of internal stimuli, im-

pressions, and information. 

2. Deep sensibility (depth perception) 

Deep sensibility deals with the body's self-awareness.  

Deep sensibility is divided into: 

 Sense of position (information on the location of the body in space, the position of the joints and the 

head). 

 Sense of strength (information on the tension of muscles and tendons). 

 Sense of movement-kinesthesia  (information on the sensation of movement and the recognition of the 

direction of movement). 

 

For example, deep sensibility also makes walking, but also grasping and other activities possible. Dancers, 

acrobats, jugglers, musicians, acrobats, athletes, climbers, and cyclists, among others, need a pronounced 

deep sensibility.  

If these are disrupted, for example, by diseases, by the influence of alcohol, by medications, or by drugs, famil-

iar movements suddenly become difficult or impossible. 

 

 

Sensory-motor functions 
Sensory-motor functions refer to the combination of sensory and motor abilities. This means directing and 

controlling the movements of living beings in combination with sensory feedback. 

Perception of the  stimulus by sense organs and motor behavior are directly related. These processes run par-

allel, for example, between the eye, ear, and the targeted control of arm and foot movements while driving. 

Sensory-motor functions are the combination of sensory systems with the motor systems. 

The interrelations between brain and nervous activity, as well as movement sequences, are examined in disci-

plines such as neuroscience, but also in sports science. The reconstruction of impaired sensory motor functions 

is, for example, the subject of ergotherapy and physiotherapy. It is important to remember that there are natu-

ral time windows of motor development, which are particularly suitable for “learning for the first time and 

relearning” movements. If this optimal learning age is missed, it is much more difficult to train movement pro-

cesses with all their feedback. The concept of sensory-motor functions also serves the purpose of movement 

training and improvement. It is a natural process that can be used in prevention and therapy  (e.g. short foot) to 

better perform movements and movement patterns. In this case, the learned sequence of the processes and 

their feedback plays an important role, since once learned, activation processes can only be reactivated by 

relearning (more difficult than learning for the first time). Thus speed reading is limited in speed in that when 

learning to read, people often read aloud, i.e. an actually unnecessary detour via motor centers (control of the 

larynx and lips) is learned. It’s similar when sprinting - even the fastest sprinters manage only little more than 

http://flexikon.doccheck.com/de/Tiefensensibilit%25C3%25A4t
http://flexikon.doccheck.com/de/Interozeption
http://de.wikipedia.org/wiki/Sensibilit%2525C3%2525A4t_(Medizin)
http://de.wikipedia.org/wiki/Bewegungsrichtung
http://de.wikipedia.org/wiki/Tanz%23T.C3.A4nzer
http://de.wikipedia.org/wiki/Akrobatik
http://de.wikipedia.org/wiki/Jonglieren
http://de.wikipedia.org/wiki/Musiker
http://de.wikipedia.org/wiki/Seiltanz
http://de.wikipedia.org/wiki/Sportler
http://de.wikipedia.org/wiki/Bergsteigen
http://de.wikipedia.org/wiki/Radfahrer
http://de.wikipedia.org/wiki/Alkohol
http://de.wikipedia.org/wiki/Medikament
http://de.wikipedia.org/wiki/Droge
https://de.wikipedia.org/wiki/Sinneswahrnehmung
https://de.wikipedia.org/wiki/Motorik
https://de.wikipedia.org/wiki/Lebewesen
https://de.wikipedia.org/wiki/Wahrnehmung
https://de.wikipedia.org/wiki/Reiz
https://de.wikipedia.org/wiki/Sinnesorgan
https://de.wikipedia.org/wiki/Neurowissenschaft
https://de.wikipedia.org/wiki/Sportwissenschaft
https://de.wikipedia.org/wiki/Ergotherapie
https://de.wikipedia.org/wiki/Physiotherapie
https://de.wikipedia.org/wiki/Pr%25C3%25A4vention_(Lernf%25C3%25B6rderung)
https://de.wikipedia.org/wiki/Therapie
https://de.wikipedia.org/wiki/Kurzer_Fu%25C3%259F
https://de.wikipedia.org/wiki/Schnelllesen
https://de.wikipedia.org/wiki/Kehlkopf
https://de.wikipedia.org/wiki/Lippen
https://de.wikipedia.org/wiki/Sprint
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2.2 double steps/second, although on a stationary bike they manage up to 7 revolutions/second (which closely 

corresponds to the innervation of double steps). Since small children are very much dependent on feedback 

processes with regard to their equilibrium when learning to run, it’s later not possible for the sprinter, even on 

a perfectly level artificial track, to escape such time-consuming feedback. 

 

Jean Piaget conducted in-depth research into the development of early sensorimotor abilities in childhood (c.f. 

Stages of Sensorimotor Intelligence). For the later learning age, complex psychosocial conditions must be con-

sidered. However, to achieve highly qualified movements (circus , performance sports, etc.), it is necessary to 

use the optimal window of opportunity. 

 

In summary, proprioception, exteroception, and sensory-motor functions are a complex interplay of our motor 

skills and the basis for every human movement, as well as the behavior of inter- and intramuscular coordina-

tion. This interplay is not only strongly promoted by the therapeutic as well as athletic application with the 

Balance-pad, but restricted and constrained control mechanisms and processes can be fully restored. 

 

Senses of position, tension, and movement are constantly challenged on the Balance-pad. No matter whether 

the ROM (range of motion) is high or low. 

  

https://de.wikipedia.org/wiki/Jean_Piaget
https://de.wikipedia.org/wiki/Jean_Piaget%23Stadium_der_Sensomotorischen_Intelligenz
https://de.wikipedia.org/wiki/Zirkus
https://de.wikipedia.org/wiki/Leistungssport
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CHAPTER 2 

Fundamentals for therapeutic application 
 

 

Basic positions - Alignment - Initial positions 
The correct and optimal positioning on the Balance-pad - whether standing, lying, or in a different body posi-

tion - is decisive for healthy and efficient use. 

 

Because of different clinical symptoms or complaints there can’t be “the ONE” perfect positioning, however, 

an individual optimum can be provided by certain possibilities of variation and adapted to the patient. 

 

Please always note when using the Balance-pad that first of all the pulling and shear forces on the body can 

be increased in many cases and secondly however that a simultaneous co-contraction and the related in-

creased basic stabilization can be possible. 

Figure 1: The “gold standard” alignment in standing position 
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The following positioning suggestions are intended not only to facilitate applications with the Balance-pad, 

but above all to provide safety in therapeutic treatment with the patient. 

 

 

The “gold standard” - General basic position and initial position while standing on 

the Balance-pad 
The gold standard refers to one of the initial/basic positions defined in physiotherapy, which includes the en-

tire musculoskeletal system, from the top of the head to the foot (except as stated above, depending on the 

clinical symptoms or complaints, single or complete body parts may vary in alignment). 

 

Body part Position  Goal/Reason 

Feet parallel and hip width for later increased pelvic fixation 

Feet (plantar area) Accentuated heel, big toe, and little toe 

pressure 

Activation (front stabilization) of longitu-

dinal and medial arches 

Feet (heel area) Outer heel pressure Activation of the gluteus medium and 

minimus muscles for pelvic stabilization 

Knee slightly bent, slight external rotation in order to increase a fixation on the 

pelvis via the tractus iliotibialis 

Pelvis neutral - 0-position physiologically natural 

Pelvic floor drawn-in Pre-stretch 

Posterior drawn-in Pre-stretch 

Belly button Drawn-in toward spine indirect activation of the transversus 

abdominis muscle 

Chest  opened, sternum slightly raised slight tension in the back, diaphragm, and 

auxiliary respiratory muscles (pectorales 

minor and intercostales muscles) loose 

Shoulder girdle Shoulders low, slightly drawn-in back and 

down 

Pre-stretch, chest opening  

Arms hanging loosely, slightly rotated out 

(activation of the external rotators in the 

shoulder joint) 

Pre-stretch, chest opening  

Hands Palms to the body, neutral 0 to slightly 

pronated 
 

Head Chin slightly down (approx. 15 degrees), 

slight delordosing of the cervical spine   

Relaxation of trapezius muscle (pars 

ascendens) and levator scapulae muscle 

 

General basic position of the gold standard with well-founded objectives (See Figure 1, page 7): 
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Parallel foot position 
This foot position allows easier pelvic fixation in order to avoid evasive movements in the dynamic mode of 

operation (e.g. in muscle loops). The parallel foot positioning is excellently suited as a starting position, e.g. for 

back exercises in which the lower limb remains static and can be dynamically operated at the same time in the 

trunk area (Example: slightly bent knee - Rowing arms from front to back). 

 

The parallel foot position is suited for most beginners, however possible complaints in knee, hip, or ankle 

joints have to be considered. Should the patient have complaints in the areas mentioned, the following “physi-

ologically neutral foot position” variant is recommended. 
 

Body part Position  Goal/Reason 

Feet parallel and hip width To the following elevated pelvic fixation 

Feet (plantar area) Accentuated heel, big toe, and little toe 

pressure 

Activation (front stabilization) of longitu-

dinal and medial arches 

Feet (heel area) Outer heel pressure Activation of the gluteus medium and 

minimus muscles for pelvic stabilization 

Knee Parallel position Physiological line 

Pelvis Neutral - 0-position physiologically natural 

Posterior drawn-in Pre-stretch 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Parallel foot position 
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Physiologically neutral foot position 
The physiologically neutral foot position generally reflects our natural posture. Recommended for complaints in 

the knee, hip, or ankle joint. In this foot position, the knee joint shows the slightest pressure (stress). The 

minisci (medial and lateral) are under a uniform load. Likewise uniform pulling from the MCL and LCL, as well 

as the cruciate ligaments.  
 

Body part Position  Goal/Reason 

Feet Heels hip width with 15 degrees outside 

position 

neutral physiological line 

Feet (plantar area) Accentuated heel, big toe, and little toe 

pressure 

Activation (front stabilization) of longitu-

dinal and medial arches 

Feet (heel area) Outer heel pressure Activation of the gluteus medium and 

minimus muscles for pelvic stabilization 

Knee Parallel position (minimal outer rotation), 

slightly bent 

Physiological line 

Pelvis Neutral - 0-position physiologically natural 

Posterior drawn-in Pre-stretch 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Physiologically neutral foot position, 15 degrees 
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Physiological alignment on hip, knee, and ankle joints. 
 

Figure 4: Neutral foot position in axial alignment 
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Body part Position  Goal/Reason 

Feet (plantar area) Accentuated heel, big toe, and little toe 

pressure 

Activation (front stabilization) of longitu-

dinal and medial arches 

Knee Parallel position (minimal outer rotation), 

slightly bent 

Physiological line 

Pelvis Neutral - 0-position physiologically natural 

 

 

Alignments while kneeling 
Kneeling on the Balance-pad generally results in hip width alignment, with the lower legs partially laid on the 

Balance-pad, where the toes are placed (fixed) on the floor.  

By lifting the toes, as well as the lower leg, as an additional performance increase, the destabilizing effect can 

be increased and controlled.  

 

The next higher step takes places while kneeling on one leg (with or without raised toes/lower leg). 

Kneeling with simplified stimulation with feet on the ground. 

There are four contact points (stabilization points) with the floor in this example.  

Figure 5: Hip-width kneeling with feet on the ground 
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In the following examples on pages 13 to 17, these contact points can be varied according to the ability level 

of the patient. 

 

Basically, the fewer the contact points, the more destabilizing the effect with the Balance-pad. The smaller the 

supporting surface of these contact points with the ground, the more the destabilizing effect increases. 
 

 

Kneeling with increased proprioceptive load  
(With simultaneous therapy application proposal in 4 steps for segmental stabilization in the lumbar spinal 

area) The feet are lifted from the floor in this example. This can be done with single, alternately raised feet 

(toes) (simpler, since 3 points stay on the ground) or simultaneously (2-point contact) like in Figure 6 (below).  

In conjunction with a therapy application proposal for segmental stabilization of a 4-step program (pages 13 to 

16, see page 38 as well). 

 

Step 1 

Local, segmental control through isolated training of the primary stabilizing musculature. 

 

Example exercise: 

See Figure 6 below for the initial position. Lead the arms to anteversion in turns. 

Goal: 

Preprogrammed recruiting of the primary stabilizing musculature, chronologically before   

a movement (in particular of the m. transversus abdominis). 

Figure 6:  Kneeling with raised feet 
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Kneeling with even more minimal supporting surface of the lower legs 
This possibility of variation is more advanced, since the supporting surface of the 2-points is even more re-

duced and the associated destabilizing effect is significantly increased.  

 

In order to connect with the example mentioned above, step 2 here can take place in the continued therapeutic 

procedure: 

 

Step 2 

Segmental control with additional movements. Coordination of the primary stabilizing musculature and of the 

moving musculature 

 

Example exercise: 

See Figure 7 below for the initial position. Lead the arms into ante- and retroversion in turns (alternating diag-

onal arm tension). 

 

Goal:  

Segmental control of the primary stabilizing musculature for standing exercises on the Balance-pad with addi-

tional movements. 

Figure 7:  Kneeling with raised feet and lower leg 
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Kneeling on one leg (possibility of variation with abduction of the lower limb) 
This positioning is best suited for all forms of lateral flexion in both directions with long or short abducted arm 

levering. 

 

Advanced therapeutic procedure (following page 14): 

 

Step 3 

Rehabilitating the primary stabilizing musculature in complex movement patterns, ADL – oriented training 

(ADL=Activities of Daily Living) 

 

Example exercise: 

See Figure 8 below for the initial position. Arms in abduction. Raising and lowering abducted leg (see green 

arrow). Here, too, the intensity can be significantly increased by the insertion of the point brackets by raising 

the rear foot. 

 

Goal:  

Transfer of the trained, primary stabilizing muscles to complex everyday movements and to sports-specific 

movements, ADL-oriented training, and training with free weights. 

 

Figure 8:  Kneeling on one leg 
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Alignments on all fours 
The variations on all fours are very diverse due to different potential applications of Balance-pad Elite, Bal-

ance-pad Mini, Balance-Beam, or Balance-pad XLarge. The standardized alignment on all fours: The hands are 

placed under the shoulder joints with slight flexion of the elbows. The shoulders pushed down. Neutral posi-

tion of the spine. The knees are under the hip joints. 
 

Step 4 

For segmental control in sports (functional training) 

 

Example exercise: 

See Figure 9 below for the initial position. Simultaneously lift hand and knee from the mat (see green arrow) 

 

Goal: Withstanding everyday loads and possibly various sports 
 

Figure 9:  Classic all-fours position, as described above in the example of 2 Balance-pad Mini. 
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Biped stance 

Image: 10 variants with Balance-Beam in isometric, diagonal body stretching exercise 

 

 

Intensity variation in two-foot stance 

Image 11: Variant with Balance-Beam in isometric, diagonal body stretching exercise and intensified baseline tension by raised 

lower legs (reduced supporting surface) 
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Alignment while sitting 
For alignment while sitting (with straight legs, tailor-sitting, heels on the ground and bent knees), the mobility, 

in particular individual spinal segments, as well as the hip, knee, and back problems of the user must be con-

sidered. Optimal back posture is crucial for correct application while sitting. 
 

Body part Position  Goal/Reason 

Lumbar spine Hyperlordosis Pre-stretch and stabilization of local 

extensors 

Thoracic spine Extension - shoulder blades to the spine 

and chest opening 

Activation (front stabilization) of 

extensors and the rhomboideus minor and 

major 

Cervical spine Delordosing Relaxation of the shoulder girdle 

Hips, knees Relaxed Avoiding cramps 

 

 
 

Figure 12:  Sitting in the tailor-sitting position with stretched back 
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Alignments in the prone position 
For alignment in the prone position, the general physical constitution (obesity), internistic findings, such as 

high blood pressure, should be considered and to make sure whether such a position makes sense. 

A wide range of variants exists through the potential applications of the difference Balance-pads. 

Figure 13 + 14: Prone position in the Balance-pad XL example, in the lumbar spine extension example 
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Alignments in the supine position 
The position of the head as well as the legs should always be considered when aligning in the supine position. 

Is used with or without bent knees or with or without legs on the ground. 

Figure 15 + 16: Balance-pad Mini as lordosis support / Prone position in the Balance-pad Beam example 
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CHAPTER 3 

Stabilization and segmental stabilization 
 

 

The causes of nearly all orthopedic disease processes are largely due to an impaired or constrained connection 

between muscular and neuronal communication (neuromuscular dysfunction). 

 

A stabilization should always be seen as a condition of a system (Ashton-Miller and Schultz-1991), in which 

the action of a small force may result in extraordinarily large, possibly serious, displacements in the joint. 

 

Proper therapeutic and athletic application with the Balance-pad can not only improve this incorrect behavior, 

but may also remedy it in the long term. On the topic of instability, the neuronal and therefore the propriocep-

tive side must always be involved. 

 

This is the reason why this topic is given its own chapter. Since the Balance-pad is the optimal tool for stabili-

zation, it makes sense to discuss the topic of stabilization in general, as well as segmental stabilization in 

detail. 

 

 

Stabilization 
Instabilities of the spine and extremities are considered to be one of the most important reasons for chronic 

pain and dysfunctions of the musculoskeletal system. Nevertheless, to date there is still a very contentious 

discussion about what is meant by instability. In the case of the peripheral joints, attempts are often made to 

equate certain structural damage, such as ligament rupture, with instability. Most recently it’s an endeavor 

that has been stretched to its limits in the area of the spine. Bogduk (1997) complains that instability is too 

often blamed for pain, which is aggravated by movement. 

 

“Instability is even misused on a diagnostic rubric. It’s easy to claim that the patient suffers from instability. 

However, it is more difficult to meet any criteria that would justify the use of this definition. In this respect, the 

practice is highly irresponsible. Associating instability with all spinal pain, which is aggravated by movement  

is absolutely wrong.” 

 

In order to clarify the complexity of the definition of instability, some of the most frequently used descriptions 

are discussed below (Ashton-Miller et al. 1991, Frymoyer 1991, Kaigle et al. 1995, Pope and Panjabi 1985, 

Kirkaldy-Willis and Farfan 1982, White and Panjabi 1990, Panjabi 1992 etc.) 

Instability was originally described by bioengineers as a mechanical problem, which should also be treated as 

such (Pope and Panjabi 1985). Only initially, in technical definitions, it was emphasized that instability refers to 

the behavior of a joint at its end of movement. Bogduk (1997) describes this instability as a terminal instability. 

The authors soon agreed that the place of instability was not the decisive criterion. 

 

Ashton-Miller and Schultz (1991) describe instability as a condition of a system, in which the action of a small 

force results in extraordinarily large, possibly serious, displacements in the joint. Pope and Panjabi (1985) saw 

this connection as well and explain instability as a loss of stiffness. Stiffness is the ratio of a force acting on a 

structure to the movement caused in the process. With each movement, a force that causes a movement, as 
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well as a force that brakes a movement can be described. Under normal conditions, a joint accelerates as soon 

displacing forces that exceed that of the braking forces build up. The displacement increases with time and the 

speed of the movement becomes externally visible, causing movement. At the end of the movement, the brak-

ing forces outweigh the moving ones and the movement slows down until it finally stops at the end of the 

movement. 

 

In this concept, the ratio of displacing and braking forces is decisive for the extent and the speed of the move-

ment. Instability occurs when the balance between braking and displacing, i.e. the degree of stiffness, is not 

sufficient to prevent excessive displacement. Such instability can exist both within the extent of the movement 

and at the end of the movement. It can be described for only one or also several directions of movement of a 

joint. A problem arising from this definition is to assess how much stiffness a joint must lose, in order for it to 

be described as unstable. 

 

According to Bogduk (1997), the movement pattern plays a decisive role in the assessment. Accordingly, with 

an instability, the observable speed of the movement in the unstable phase is unexpectedly large. An example 

of this: In the case of a flexion instability of the lumbar spine in the middle movement phase, we observe that 

the patient shows a sudden and unexpectedly rapid middle movement phase while leaning, while the rest of 

the movement, as well as the overall extent of the movement, is unremarkable. 

 

Weiler et al. al. (1990) refer to the quality of the movement. They emphasize that from an arthrokinematic 

point of view, any movement is a combination of rotation and translation. In each phase of a movement, a 

certain amount of rotation should be associated with a certain amount of translation. If this ratio is true, then a 

movement is perceived as harmonic, if it is impaired, then the movement appears “abnormal” and gives rise to 

the suspicion of instability. Thus an instability occurs when there is a deviation from the physiological ratio 

between translation and rotation at a certain point in the movement. To solve the problem of which ratio ap-

plies physiologically in a particular person for a particular joint in a particular movement segment, Bogduk 

(1997) describes the ratio between rotation and translation using an instability factor. As proof, special X-ray 

images are necessary. During a movement, at least 5 X-ray images are taken to determine the extent of the 

movement, as well as to determine the ratio between rotation and translation in the respective phases. 

 

One aspect of the definitions is that a relatively small cause has a great effect. A small load or displacing force 

causes an undesired, abnormal movement. The descriptions refer to the passive structures of a joint and its 

biomechanical properties. Kirkaldy-Willis and Farfan (1982) pursue a different approach in their description of 

a clinical instability. They describe it as a condition in which the clinical condition of a patient can increase 

from a mild symptom to a serious episode with the slightest of provocation. With this kind of instability they 

also understood that an insignificant force causes a large displacement. However, the displacement is not 

mechanical in nature. Rather, it is a shift in the symptoms of the patient or their clinical course. Biomechanical 

aspects would be negated. On the other hand, Bogduk (1997) argues that the biomechanical aspect is the core 

of instability and, among other things, that instability is investigated via biomechanical tests. 

 

According to Bogduk (1997), the biomechanical definitions for an instability have to be automatically explica-

ble. He claims that the structure has to be specified for a rational and targeted therapy, which is responsible 

for the reduction of stiffness or the change in the ratio between translation and rotation. There are a number 

of possibilities for this purpose. These range from the degeneration to the traumatization or rupture of passive 
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structures, which are attributed to a function for the stability of a joint. There are a variety of studies on this 

subject which demonstrate, for example, how a lumbar movement segment becomes increasingly useless in 

vitro with the gradual removal of the stabilizing components (ligaments, bony components, discus). One aspect 

to which Bogduk also refers in this context and which is dealt with in more detail below, is the stabilizing func-

tion of the musculature. This can therefore also be an anatomical structure which is causally involved in a 

stability with corresponding damage. 

 

When defining instability, Frymoyer (1991) linked the important clinical aspect with the biomechanical aspect. 

He writes: “Instability is the loss of stiffness of a movement segment, so that a force effect on these struc-

tures causes a larger displacement than would be expected with normal structures. A painful condition, the 

risk of progressive deformation, and the possibility that neurological structures are in danger would be the 

consequences” (he’s primarily speaking here most likely about the movement segments of the spine). 

 

He thus establishes a relationship between the patient's symptoms and the biomechanical behavior of a joint. 

This is a step that justifies the use of the term of clinical instability in the biomechanical sense. The descrip-

tion of the instability to which most writers now refer is that of Panjabi (1992). In his second work, “The Stabi-

lizing System of the Spine,” he presents the following description of clinical instability: “Clinical instability is a 

significant decrease in the possibility of the stabilizing system to maintain the neutral zones in their physiolog-

ical areas, so that no neurological dysfunction, major deformation, and obstructive pain occur.” 

 

Two aspects of this definition were new. For one thing, by introducing the description of the neutral zone in 

connection with instability, Panjabi pointed out that the biomechanical problem of instability is more marked at 

the beginning of the movement than at the end of the movement (see: neutral zone). For another, by describing 

the stabilizing system, the focus of the research was placed on the fact that instability can have its cause not 

only in the passive structures, but also that especially disorders in the musculature, as well as in propriocep-

tion and its central processing can be the cause of instability (see: stabilizing system). 

 

What then does the diagnosis “instability” describe? It describes a functional, mechanical problem that is 

based on structural damage that must have the potential to cause instability. It is not always unchallenged 

what damage this potential has and whether it can be verified in any case. Instability arises when the stabiliz-

ing system fails and cannot compensate for the structural damage. This leads to an insufficient control of 

movement in one or two directions of movement, which in turn becomes apparent in a matching clinical pic-

ture. Making the diagnosis of “instability” therefore requires that both the structural damage as well as the 

unstable direction of movement are able be named. Examples: Instability in L5/S1 spondylolisthesis in posteri-

or/anterior direction or rotatory instability after L5/S1 disk surgery. 

 

At this point, I would like to point to the enormously important difference between a purely structural diagno-

sis, such as spondylolysthesis and diagnostic instability. Spondylolisthesis involves structural damage, but not 

its functional consequences. Thus, not every spondylolisthesis will lead to aninstability. Spondylolisthesis can 

become unstable if the stabilizing system fails and can not compensate for the damage to the passive system. 

If the diagnosis of instability with spondylolisthesis is successfully treated with stabilization, this means that 

the instability no longer exists, although the spondylolisthesis continues to exist of course. The also applies to  
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e.g. a rupture of the anterior cruciate ligament. A rupture of the anterior cruciate ligament is the description of 

a structural damage as well, which in turn does not necessarily have to lead to instability. This difference can-

not be pointed out often enough.  

On the other hand, without structural damage, there is no instability in the medical sense. There can, of 

course, be a problem of stabilization, even without instability, which is discussed in greater detail in the sec-

tion on stabilization. 

 

 

Neutral Zone 
Panjabi (1992) divides the movement of a joint into a neutral zone (NZ) and a elastic zone (EZ). The neutral zone 

is the range of a movement in which, proceeding from the neutral position, the movement is carried out 

against minimal internal resistance. The elastic zone adjoins the neutral zone. It describes the part of the 

movement in which a significant, internal resistance opposes it (Fig. 1.45). In his original definition, Panjabi 

relates the description of the neutral zone only to angular (physiological) movements. The fact that the concept 

of the neutral zone can also be applied to translational or additional movements is an interpretation of manual 

therapy. 

 

Each direction of movement has its own neutral zone. Thus, a joint with 6 degrees of freedom has 6 neutral 

zones of varying sizes. Panjabi (1992) calculated experimental mean values of the neutral zone/elastic zone for 

some spinal segments. The C1/2 rotation is 29.6 degrees, while the total range of motion in this segment 

amounts to a 38.9 degree direction. This means that in this case nearly 2/3 of the total range of motion can be 

defined as a neutral zone. The ratio is different in segment L5/S1. Here the total range of motion for the rota-

tion amounts to 1.4 degrees. 0.4 degrees fall into the neutral zone and 1.0 degrees into the elastic zone. In this 

case the neutral zone includes 1/3 of the range of motion. 

 

Various in vitro studies (Panjabi et al. 1994, Kaigle et al. 1995) have demonstrated that the size of the neutral 

zone is a far more sensitive value for the presence of instability than the extent of the range of motion. If the 

stability of a joint is defined by an enlargement of the neutral zone, this describes a loose joint with a lack of 

strength at the beginning of a movement. This is an observation that can be confirmed in practice. Patients 

with clinical instability often describe a loose, unsteady feeling in the area of the neutral position at the be-

ginning of a movement. 

 

A major problem of the neutral zone is that it is unclear how it is to be measured on the patient. The only work 

to be published on this is by Kumar and Panjabi (1995). In this study, subjects were asked to turn from the neu-

tral position to a side as far as possible and then to return to the starting position. The difference between the 

position they returned to and the neutral position from which they started was used as a parameter for in-

creasing the neutral zone. This experiment is certainly interesting, since in a large part it takes into considera-

tion proprioception in the area of the neutral position. 

 

Manual therapists try to assess the neutral zone passively, either through joint play (Kaltenborn/Evjenth con-

cept) or via additional movements with the accompanying movement diagram (Maitland concept). It is not yet 

sufficiently clarified whether the extent of the additional movements or translational movements is to be 

equated with the size of the neutral zone. The meaningfulness of manual-therapeutic examinations are cer-

tainly not sufficiently documented (Nachemson 1991). However, research findings by physiotherapists from the 
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Curtin University of Perth/Australia are encouraging, who demonstrated that by a manual-therapeutic palpa-

tion of the segment above the pars defecta, symptomatic patients with spondylolisthesis can be distinguished 

from other patients with back pain, (Phillips 1994, Avery 1996).  

 

 

Stabilizing System 
According to Panjabi (1992), the stabilizing system has the task of maintaining the neutral zone of a joint with-

in its physiological limits, so that there is no corresponding clinical picture. 

 

The stabilizing system is made up of three subsystems: 

 The passive system consists of the osseous joints, ligaments, and joint capsules 

 The active system consists of the muscles and their tendons 

 The control system consists of the various proprioceptors, as well as the peripheral and central nervous 

systems. 

 

This system is based on the passive structures and their signal receptors, a control unit, as well as the muscu-

lature. Changes in the equilibrium position of a joint caused by changes in the position in space, changes in 

the load or movement caused by proprioceptive, or exogenous forces are registered by the signal-receiving 

structures and reported to the control system. The central nervous system processes and evaluates the arriving 

impulses in order to activate the relevant muscles. In this model, the stabilizing system ensures the stability of 

a joint or viewed more globally in a section of the body - thus preventing instability or dysfunction. In the fol-

lowing, the individual components of the stabilizing system as well as their dysfunction and adaptation will be 

discussed. 

 

 

Passive system 
Depending on the joint and direction of movement, the passive structures are attributed a more or less large 

passive stabilizing effect. Snijders and Vleeming coined the term form closure for this (Snijders et al. 1997, 

Vleeming et al. 1997). The extent of the form closure of a joint depends on its anatomy. 

 

Three factors are important: 

 Shape and spatial arrangement of the joint surfaces 

 The gliding coefficient of the articular cartilage 

 Arrangement and intactness of the ligamentary structures 

 

A mechanical, stabilizing effect unfolds the passive structures in the elastic zone and not in the neutral zone. 

Primarily on the movement end of an angular, as well as a translational movement. Thus the extension in the 

lumbar spine is primarily limited by the shape and the spatial position of the facet joints. 

 

The same applies to ventral gliding of a lumbar vertebra. The flexion in the lumbar spine, on the other hand, is 

limited more by the elongation of ligamentary structures, as well as by the annulus fibrosis. This list could go 

on forever. Sometimes it is possible to define one or two structures relatively precisely, sometimes it is more 
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about the interplay of different structures. The classical instability tests are based on this, the passive limiting 

effect. These are passive tests that test the integrity or the laxity of the passive system. 

 

By defining and describing the neutral zone as an indicator of instability, the question of the importance of 

passive structures in instability must be revisited. A response is provided by studies (Brandt 1986, Solomon et 

al 1998, Gill and Callaghan 1998, McLain and Pickar 1998), which assign the passive structures an important 

proprioceptive function for the stability of a joint. 

Brandt (1986) showed that the ligaments of the knee joints in the area of the neutral zone contribute to the 

stability of the joint by their proprioceptive function. Mosche Solomonow et al. (1998) describe a ligamento-

muscular system in their work. Thus, mechanosensitive receptors in the supraspinal ligament are able to re-

cruit the stabilizing autochondral back muscles of the relevant segments via a reflex arc. A corresponding 

spasm of the muscles was observed when the ligament was so strongly irritated that an injury would have 

occurred. This is an investigation which may support the clinical experience, that extreme caution is required 

when a true muscle spasm is detected during a movement or palpation. 

 

McLain and Pickar (1998) describe mechanosensitive nerve endings, especially in the facet joints of the cervi-

cal spine, which provide the central nervous system with proprioceptive and protective information about the 

function and position of the joints. 

 

According to this understanding, the passive structures are thus only conditionally passive, but they actively 

participate in the dynamic process of stabilization. The control system receives information from the various 

passive structures and adjusts the active system accordingly. 

 

 

Active system 
The muscles and their tendons form the active system. In recent years, the role of muscles in the stabilization 

of a joint has been increasingly investigated. Snijders and Vleeming coined the term form closure for this. The 

stability of a joint is determined by the interaction of “form” and “force closure” (Snijders et al. 1997, Vleem-

ing et al. 1997). 

 

In order for muscles to be able to stabilize a joint, they must (Lee 1999, Jull et al. 1996, Klein-Vogelbach 1984): 

 

 have the ability to maintain a tonic contraction over a longer period of time 

 have the ability to work in a coordinated manner, so that the resulting force of its tension at an optimum 

point leads to an adequate compression of the articular structures whereby the translational movements 

within the neutral zone are controlled 

 have the ability to optimally arrange the joint surfaces to one another 

 have the coordinative abilities to respond to forces acting from the inside and the outside so that the 

upper points are ensured in every phase of a movement 
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Jull et al. subdivide the muscles into primary stabilizing muscles and those which are attributed more of a 

moving task. Typical characteristics of primary stabilizing muscles are (Jull et al. 1996): 

 they lie deep and are short muscles or short portions of long muscles (monoarticular) 

 they have anatomically close relationships to the passive joint structures 

 they produce no significant movement 

 in the event of movements of the joint, they only alter their length insignificantly 

 as a rule there are no classical muscle tests 

 they are activated in movement patterns very early in order to control  

 the position of the joint they are tonic muscles, which are activated during all joint movements 

 

Known representatives of these muscles are e.g. for the patella the vastus medialis obliquus muscle, for the 

shoulder joint the muscles of the rotator cuff, and for the lumbar spine the transversus abdominis muscle. 

 

Kaigle (1995) and Wilke (1995) demonstrated in vitro that the cocontraction of the surrounding muscles allows 

the neutral zone of a movement segment to be controlled and reduced. Cocontraction is the simultaneous con-

traction of antagonistic muscle groups. Thus the stabilization of the knee joint is ensured by cocontraction of 

flexors and extensors (Klein-Vogelbach 1984). 

 

Hypotheses, as well as new results from corresponding studies, show that the simultaneous and coordinated 

contraction of functional units of primary stabilizing muscles is crucial for stabilization (Hodges 1996, Richard-

son 1995, Cresswell 1992, O'Sullivan 1997). The functional unit of primary stabilizing muscles of the lumbar 

spine is mentioned as an example.  This functional unit consists of the transversus abdominis muscle, the dia-

phragm, the pelvic floor musculature, and here primarily the multifidus muscle (Fig.1.48). 

In order for the muscles to be able to exert their stabilizing effect, the chronological sequence in which they 

are recruited is of decisive importance. The work of Hodges, Richardson, Hides, O'Sullivan, and Jull show that 

it is necessary to activate the stabilizing muscles chronologically speaking before the moving muscles. This 

intramuscular coordination can be disrupted by disorders in proprioception as well as by central mechanisms 

such as pain. 

 

Johansson et al. (1991) as well as Cholewicke and McGill (1996) describe that the musculature, similar to the 

ligaments, contributes to the stability of a joint by virtue of its strength or its baseline tension. The ability of 

the muscular strength is linked to its ability to activate tonic units. The maximum strength can be reached at a 

low level of maximum voluntary contraction. 

This ability of the musculature is influenced, e.g. by pain or trauma of the associated joint. 

For the lumbar spine, Cholewicke and McGill (1996) showed that a baseline tension of the intersegmental 

musculature of 1-3% of their maximum voluntary contraction is sufficient to ensure segmental stability. 
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Control system 
The control system is the connecting, central element of the stabilizing system. In addition to the central and 

peripheral nervous systems, this system conceals the proprioceptive functions of the passive system as well as 

the tendon apparatus of the active system. In a knee study, Freeman and Wyke (1967) describe four basic 

types of afferent nerve endings in the periarticular tissue. These four receptors are type 1-3 receptors, as well 

as type 4. Type 1-3 receptors are mechanoreceptors, which are attributed an important role in the activity of 

muscular reflexes and are thus important for the protection and stability of a joint (Mc Lain et al. 1998, Solo-

monow 1998). 

Type 4 receptors are nociceptors, which play a central role in the processing of pain. In order for the control 

system to be able to adequately function, a constant, accurate, and afferent input from the mechanoreceptors 

of the joint and the surrounding structures as well as their correct interpretation and thus the adjusted re-

sponse of the active system is necessary (Lee 1999). 

The crucial tasks of the control system for stabilization are (Jull et al. 1996, Lee 1999, Klein- Vogelbach 1984): 

 

Controlling the musculature in such a way that it fulfills its joint-protecting, stabilizing role and reacts to bodily 

or foreign movement impulses, as well as absorbs horizontal and vertical shear forces caused by the effect of 

weights (from our own bodies and foreign, effect of gravity): 

 preprogrammed recruiting of the primary stabilizing musculature,  

 chronologically before a movement 

 adapted control of the neighboring joints 

 coordination of the primary stabilizing musculature and of the moving   

 musculature 

 Setting the baseline tension of the musculature (see above) 

 

The tasks of the control system are not only related to a joint or a joint complex (e.g. shoulder joint complex, or 

lumbar spine). For example, using EMG, Hodges (1999) demonstrates that the transversus abdominis muscle 

has a crucial stabilizing function when standing upright. With their theory of movement observation and analy-

sis, Klein-Vogelbach (1984) pointed out that the dynamic stabilization of the thoracic spine is a central re-

quirement for most hand functions. It is thus apparent that the control system has the task of providing the 

necessary stability in all the relevant joints of the body with the most diverse functions so that the movement 

can be carried out economically and safely.  

 

 

Dysfunction and adaptation 
Every dysfunction in one of the three subsystems can lead to a disorder of the entire stabilizing system. For 

example, the passive system can be impaired by the most diverse mechanisms, injuries (hyperextension the 

ligaments, etc.) in the weight-bearing and stabilizing characteristics in such a way that compensatory adjust-

ments are necessary in the other systems. The respective possibilities for adjustment then decide whether or 

not the person develops a clinical sign of instability after a trauma. As already shown, the active system plays 

a decisive role in adaptation through its stabilizing abilities (Wilke et al. 1992 etc.). In 1992, Panjabi proposed 

that the control system is of crucial importance for the adaptation of the active system. Today, we can be rela-

tively sure about that. Quint et al. (1998), Cholewicke et al. (1997), Gill and Callaghan (1998) as well as Wilke 

et al. (1995) are only a few scientifically active physicians who, in their studies, are of the opinion that a train-
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ing program based on proprioception training and an improvement in neuromuscular control promises success 

in instability. In 1997, the physiotherapist Peter O'Sullivan demonstrated the effectiveness of a training pro-

gram in a study based on a motor-learning model, given back pain with the radiological diagnosis of spondylo-

listhesis. 

 

Other schools of physiotherapy based on a similar principle are e.g. the functional movement theory of Dr. hc. 

Klein-Vogelbach (1984) or the training program presented by the American physiotherapist Shirley A. Sahr-

mann (1997). 

 

Dysfunction of the stabilizing system: 

Injury, degeneration, or a disease reduce the passive stability and/or the active stability. The control system 

tries to compensate for the loss of stability by increasing the stabilizing function of the available systems (ac-

tive and passive system). This may lead to premature degeneration, abnormal muscle load, and fatigue. If the 

adjustments cannot adequately compensate for loss of stability, chronic dysfunction and/or pain may occur 

(according to Panjabi, 1992). 

 

However, dysfunctions in the control system can also be the cause of a malfunction of the stabilizing system. 

In this context, the crucial role of pain should be pointed out in particular. Pain causes the primary stabilizing 

muscles to be recruited not before, but simultaneously with the moving muscles (Hodges et al., 1996, 1998, 

O'Sullivan et al. 1997, Cresswell et al. 1992). This delayed recruitment can be a cause of the chronification of 

pain. In this case, there may be a problem of stabilization without instability (see below). Hides et al. (1996) 

showed in an ultrasound study that acute lumbar pain can lead to atrophy of the multifidus muscle and that 

recovery of this muscle does not happen by itself.  

 

Two conclusions should be drawn from this for practice: 

 If a patient has instability with pain, the pain must also be treated so that rehabilitation of the muscula-

ture is possible. Whether the pain can be relieved by active therapy or manual-therapeutic techniques, or 

whether a drug therapy is indicated, depends on the individual case. 

 When a patient is examined and treated with pain in the musculoskeletal system, the condition and func-

tion of the stabilizing muscles should also be assessed and, if necessary, treated. I am not really fond of 

generalizations, but it is true that passive therapy is never sufficient for chronic dysfunctions and pain in 

the musculoskeletal system. 

 

Not only the active system and control system have potential adaptations. According to Panjabi (1992), an 

example of an adaptation of the passive system to weakening potential of the active system is an increase in 

osteophytes of the spine. These reduce the flexibility of the spine upon weakening of the muscle potential. 
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Stabilization 
The stabilization of a joint or a body part is ensured by the stabilizing system. In 1984, Klein-Vogelbach coined 

the term dynamic stabilization. Gill et al. (1998) distinguish between stabilization under static and one under 

dynamic conditions. Since 1998, I have observed that the term “dynamic stabilization” is now also being used 

in English-language literature (O'Sullivan 2000, Lee 1999, Gill et al. 1998). This term is intended to emphasize 

that stabilization is not a static process, not a stiffening. Rather, the three systems work together in a continu-

ous and highly coordinated manner in order to provide the optimal joint position in every phase of a movement 

as well as in any posture. 

 

The description of stabilization is based on the description of the three systems (see above). From what has 

just been described, it also follows that stabilization is not just the opposite of instability. A stabilization prob-

lem is thus also possible without instability. 

 

The most important characteristics of an instability are: 

 structural damage 

 unstable direction of movement 

 failure of the stabilizing system; insufficient function of the primary stabilizing musculature 

 matching clinical picture 

 

The most important characteristics of an insufficient stabilization are: 

 Failure of the stabilizing system, and here insufficient function of the primary stabilizing musculature 

 matching clinical picture 

 

An instability therefore involves an insufficient stabilization. But an insufficient stabilization is also possible 

under other circumstances.  

 

Here are two examples of this: 

 Susanne Klein-Vogelbach (1984) has always shown the dynamic stabilization of the thoracic spine in its 

neutral position as a central element of posture and movement. In the event of a failure of this dynamic 

stabilization, whether by a changed motor pattern, changes in the muscles after a trauma, pain, or a 

failure of the stabilizing system due to e.g. degenerative changes in the area of the spine, the clinical 

picture may be that of an impingement of the glenohumeral joint. In this case, there is primarily no un-

stable movement direction in the thoracic spine and the symptoms are not in the location of the insuffi-

cient stability, which after all is the cause of the clinical picture. 

 As already shown, studies have proven that chronic as well as acute pain can lead to a changed motor 

pattern. In the examined cases, the primary stabilizing muscles of the lumbar spine were recruited 

chronologically after the moving muscles. The English-speaking colleagues describe this problem as a 

motor control deficit. In this case, the finding shows no unstable direction of movement (Hodges and 

Richardson 1996, 1998, Hodges 1999, O'Sullivan 1997, Jull et al. 1996), however the pain reflexively 

leads to a deficit of the primary stabilizing musculature. This deficit can in turn lead to a chronification of 

pain symptoms. 
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If the functional problem of a patient exists in an insufficient stabilization without stability, the functional di-

agnosis can be carried out e.g. as follows: Impingement of the right shoulder with lacking dynamic stabiliza-

tion of the thoracic spine with shortening of the descendant scapulothoracic musculature. 

 

 

Instability 
The diagnosis of instability refers to the combination of the biomechanical behavior of a joint and the clinical 

picture. In order to arrive at the diagnosis of instability, a puzzle must be put together. The puzzle is comprised 

of four parts. Structural damage that has the potential to lead to instability must be able to be described. A 

passive test has to be used to describe one or more unstable movements. Using an active test, the primary 

stabilizing musculature must be found not to be adequately working. All of that together must be reinforced by 

the clinical picture of the patient. Only when all four points have been met can it be concluded that instability 

is the cause of the patient's problem. 

 

O'Sullivan summarized the objectives of the physiotherapeutic examination as follows: 

 Identify the symptomatic, unstable movement segment (or peripheral joint) and, if possible, connect to 

the X-ray examination (if available). 

 Identify characteristics of an unstable direction of movement (in the medical history, clinical symptoms, 

and movement test). 

 Determine the neuromuscular strategy of dynamic stabilization: 

 Over the course of a movement observation/analysis, determine whether the dynamic stabilization of the 

spinal column automatically functions during functional movements and weight-bearing tests of the ex-

tremities (Sahrmann) 

 Identify an existing dysfunction of the primary stabilizing muscles as well as corresponding evasive 

mechanisms of the global musculature (Richardson and Jull 1995). 

 Determine the relationship between the symptoms of the patient and the insufficient control of the pri-

mary stabilizing musculature. 

 

Using the example of an instability of the lumbar spine, what has been said before will be clarified: 

Example: Segmental instability of the lumbar spine 

 

 

Structural damage 
Detection of structural damage using imaging procedures (X-ray, MRI, etc.). Various authors (Schneider 1993: 

Kaigle et al 1998) require dynamic imaging, e.g. an anterior-posterior translation of more than 3 mm is consid-

ered as evidence of instability (Kaigle et al. 1998: Bogduk 1997). In addition, special images to determine the 

instability factor are possible (Bogduk 1997). 

 

Indications from the medical history can be: 

 Excessive injuries of a segment (Bogduk 1997) 

 Stress fractures in young athletes (Fellander and Lyle 1998) 

 A single injury followed by deep back pain 
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 Several small traumas where the back pain gradually increases with the number of traumas (O’Sullivan 

2000) 

 Spine surgeries 

 Infections of the anterior elements 

 Neoplasms (Bogduk 1997) 

 

 

Clinical picture 
The following may count as indications from the clinical picture of the patient, which are collected during of 

subjective and objective examinations:  

 Deep chronic back pain, rarely radiating farther than the knee with individual phases of functional defi-

cits.  

 Static positions are particularly painful (Schneider 1993, Paris 1985), patient can flex their lumbar spine 

and can sit back up using their hands (Kaigle, Essberg and Hansson 1998, O’Sullivan 2000):  

 Painful bending or pain throughout the movement 

 significant step formation between two segments, conspicuous hypertrophy of the surrounding muscula-

ture (Schneider 1993, Paris 1985, Kaigle et al. 1998); Patient often reports an “unstable feeling” (the 

sense of giving way is not as marked in the lumbar spine as the knee, e.g.). 

 

Depending on the direction of the instability, no more moving criteria can be observed: 

 

Flexion pattern: more kyphotic lower lumbar spine with accompanying lordotic upper lumbar spine and lower 

thoracic spine patient cannot tolerate “half” flexion, can no longer differentiate between pelvic tilt and exten-

sion of the lower lumbar spine, upper lumbar spine, and lower thoracic spine extension. 

 

The patient is not able to hold a set extension, they stabilize their affected segment in the flexion, even in a 

non-weighting-bearing position such as on all fours (O’Sullivan). 

 

Extension patterns: the symptoms intensify during activities in extension. The lower lumbar spine is hyper-

lordotic, upper lumbar spine and lower thoracic more kyphotic (O’Sullivan 2000) Visible hyperactivity of the 

upper abdominal muscles and weakening of the gluteal musculature above all (Sahrmann Kursskripten 1999). 

Lifting the pelvis without hip activity is only possible with great difficulty. 

 

Lateral flexion patterns: attenuated lumbar lordosis at the level of the affected segment, with lateral shift to 

the affected side. The shift becomes particularly clear when the leg is weight-bearing on the ipsilateral side 

while walking through a limping mechanism similar to the Duchenne. The load is not offset over the pelvis, but 

rather over the trunk (O’Sullivan 2000). 

 

Multidirectional pattern: 

Frequently patients with a large trauma, a large amount of pain, and a functional impairment. It is almost im-

possible for this patient to adopt a neutral lordosis of the lumbar spine and withstand stressful positions. They 

show all the previously mentioned patterns in their movement behavior (O’Sullivan). 
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Unstable direction of movement (passive tests) 
An unstable direction of movement may be one or more directions of movement—it is described by means of 

passive tests. For example, tests of the passive additional movements (Maitland 1988, Schneider 1994) or the 

anterior-posterior shift test in lateral position (classical instability test) can provide indications on the size of 

the neutral zone. The palpation of the additional movements with a movement diagram (Maitland 1988, 

Schneider 1994, Avery 1996, Phillipps 1994) can take place in the usual starting position (prone position, lat-

eral position, possibly supine position) or in the position in which the patient shows the problem (set segment 

accordingly). The movement diagram provides information about the beginning of the resistance within a 

movement, the increase in the resistance curve, pain and the limitation of the movement, and the crucial rea-

sons why the movement stops here (pain, resistance, or protective spasm of the muscles). In addition, a palpa-

tory examination provides indications for the muscular tone (spasm), as well as the position of a vertebra 

(“disappearance” of a spinous process may be an indication). 

 

 

Insufficient recruiting of the primary stabilizing musculature (active tests) 
Isolated tests of the transversus abdominis muscle (abdominal hollowing) either with pressure biofeedback 

unit or with movement monitoring (Jull et al. 1996) Fig. 1.50 Test of the functional unit consisting of the trans-

versus abdominis muscle, multifidus muscle, diaphragm, and pelvic floor musculature. A number of potential 

tests are shown by recent publications (Richardson and Jull 1995, Lee 1999, Lewit 1999). Abdominal Hollowing 

may e.g. be combined with the triple phase of the quadruped according to Klein-Vogelbach (1978) and the one-

sided insufficient recruitment of the multifidus muscle in a rotatory instability. Either in the context of the clini-

cal picture, or as an active test, a loss of dynamic stabilization during certain movements (consider indications 

from the subjective investigation) should be observed and described. 

 

 

Insufficient dynamic stabilization 
On the surface, detecting an insufficient dynamic stabilization is easy. The insufficient function of the primary 

stabilizing muscles can thus be demonstrated by means of active tests and movement observation or move-

ment analysis (see above). It becomes more difficult when it comes to the question of the relevance of an in-

sufficient function of the primary stabilizing muscles to the problem the patient has. In answering this ques-

tion, the clinical picture and its interpretation are absolutely crucial. Since the clinical picture is often similar 

to an instability however, there is a tendency to assume an insufficient dynamic stabilization as a cause when 

active tests and clinical picture match an instability, but an unstable movement direction and structural dam-

age are not detectable. 

 

This logic is understandable if one considers two important theoretical aspects, which have already been dis-

cussed in detail in this chapter: 

 Pain leads to an inhibition of the primary stabilizing musculature (Richardson and Jull 1995, O’Sullivan 

1997 etc.) 

 A recovery of the primary stabilizing musculature does not automatically take place after a pain episode 

(Hides et al 1996). 
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In the end, the correctness of a therapeutic decision is often only possible through the correctly required pro-

cedure, consisting of findings – therapy – re-examination and its evaluation. Every therapist has to make criti-

cal examinations in this respect. 

 

 

Treatment strategy 
If stabilization is used as a therapeutic agent, a distinction should be made between the different forms of 

stabilization. The passive stabilization of a joint can be improved by surgery or orthopedic appliances. The 

stabilization is thereby improved while the passive system is reinforced. There are certainly complaints which 

require passive stabilization (e.g., dislocation of a joint after destruction of passive structures). However, ac-

cording to the definition of Panjabi (1992), passive stabilization alone must be regarded as inadequate. Only 

when the active as well as the control systems are included in the stabilization does a therapy appear to be 

successful in the long term (Gill 1998, Hides 1996 etc.). 

 

The treatment strategies of active, or better yet, dynamic stabilization have been refined in recent years by the 

work of Jull, Richardson, Hides, Hodges, O'Sullivan, Lee, Sahrmann and Klein-Vogelbach. The scientific and 

medical world has also accepted the principles of the therapy following the publication of the work in re-

nowned medical journals such as Spine. 

 

 

Principles of dynamic stabilization 
If the findings have shown that instability or insufficient dynamic stabilization is part of the patient's problem, 

the rehabilitation, endurance, and recruitment of the primary stabilizing muscles as well as the moving mus-

cles must be trained while simultaneously improving the control system. The aim of the program is to isolate 

the primary stabilizing musculature and to strengthen its ability to hold and its ability to automatically tense 

with its synergists in order to protect the joint, thus ensuring the optimal joint position during the most diverse 

movements and functions. Richardson, Jull, Hodges and Hides described a training program for this purpose 

consisting of four phases, whose primary goal is to isolate and train the primary stabilizing muscles. The exer-

cises should be performed slowly with an emphasis on tonic muscle contraction. In the initial phase, rapid 

movements are not desired. 

 

Exercises that promote a contraction of the stabilizing muscles are preferable. The aim is to ensure the stabili-

zation in a neutral position (within the neutral zone, as well as neutral to the symptoms) with minimal weight-

bearing. The group assumes that slow, controlled movements with increasing weight-bearing are the appro-

priate agents in the rehabilitation of stabilization. Table 1.5 summarizes the principles of their training pro-

gram. O'Sullivan (2000) expanded the training program to include the idea of motor learning. In the model, it is 

first necessary to recognize and describe the deficient movement pattern. Based on this, the individual compo-

nents of the movements patterns are trained in an isolated manner in order to later integrate them into func-

tional movements. In this hypothesis, O'Sullivan refers to the concept of motor learning as described by Fitts 

and Posner (Shumway-Cook and Woolacott 1995). The concept of motor learning can be divided into three 

phases. 
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Phases of motor learning 
The first phase is the cognitive phase, which requires a large amount of attention from the patient and in 

which body awareness is central. As is also the case with Richardson et al., in this phase they will learn to 

isolate the primary stabilizing musculature and deliberately tighten it with a low voluntary tension and con-

trolled breathing with minimal weight-bearing in a neutral joint position. 

 

The second phase is the associative phase, which is about refining a certain movement pattern. If some defec-

tive or pain-provoking movement patterns are identified as part of the assessment, they are divided into indi-

vidual movement components and trained with high rates of repetition (50-60). In these movement compo-

nents, attention is once again paid to the isolated tension of the primary stabilizing muscles. 

 

The third phase is the automatic phase in which little attention is needed to perform the movements and func-

tions correctly. Reaching this third phase is the goal of the training program. If it is reached, the patient is able 

to perform their daily movements without pain and gently on their joints. Since this training program leads to a 

long-term change of the motor pattern, EMG could be used to corroborate (O'Sullivan 2000). 

 

The successful management of dysfunctions and pain of the musculoskeletal system is based on detailed and 

correctly collected findings. If a problem is identified in the stabilization as a cause or as a partial aspect of the 

patient's problem, dynamic stabilization with the Balance-pad is an effective therapeutic agent. 

 

The key aspects of dynamic stabilization with the Balance-pad are: 

 isolated training of the primary stabilizing musculature 

 Training of the control and motor system 

 Re-integrating the trained primary stabilizing muscles into complex movement patterns 

 

In order for dynamic stabilization to be successfully implemented, on the one hand, an experienced and well-

trained therapist must be able to adequately understand and treat the patient's problem. On the other hand, 

the active cooperation of the patient is also required. In contrast to passive therapy using medication, a brace, 

or passive physical measures, the challenge of active therapy is that only therapist and patient can solve the 

problem together. (Thomas Schöttker-Königer, part 3 from the Van den Berg Series - Thieme Verlag).  

 

Therapy with the Balance-pad is optimal for stimulating local and global musculature with dynamic stabiliza-

tion and simultaneously increasing the proprioceptive demand. 

 

 

Segmental stabilization 
On the surface, detecting an insufficient dynamic stabilization is easy. The insufficient function of the primary 

stabilizing muscles can thus be demonstrated by means of active tests and movement observation or move-

ment analysis. 

 

It becomes more difficult when it comes to the question of the relevance of an insufficient function of the pri-

mary stabilizing muscles to the problem the patient has. 
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Many of the well-known therapy methods are still short on independent and evidence-based proof. Segmental 

stabilization (local joint stabilization) is one of the few scientifically proven treatment methods for the relapse 

prophylaxis of spinal complaints and was developed based on the Australian research group Christine Hamil-

ton M Phty, Carolyn Richardson PhD B Phty, Paul Hodges PhD B Phty, and Julie Hides PhdD MPhtySt at the 

University of Queensland Australia (see 4 steps for segmental stabilization pages 13 to 16 and pages 38 to 40). 

 

The goal should be to transfer an expanded management approach in using the Balance-pad during therapy, 

after the therapy, or sustainably in prevention: 

 On the basis of practical experience (Jaekel and Stegman 2009) to be expanded by additional steps (per-

formance and intensity) for athletes and 

 made possible for an application in small groups in a promising way 

 

 

  

“Lack of segmental stabilization is not a question of muscle strength, but rather of 
sensory control” (B. Konrad, ZVK, Plaum Verlag 10/2003). 
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Segmental stabilization concept with the Balance-pad  

 

 

 

 

For the prevention and treatment of lumbar spine problems  

(modified according to Richardson and Jull 1995, Jaekel and Stegmann 2009, and taking into account and in-

cluding the 5-point program for a healthy back). 

 

The procedure in 4 steps: 

 

Step 1  
Local, segmental control by isolated training of the primary stabilizing mus-

culature, as well as pre-programmed recruitment of the primary stabilizing 

muscles temporally before a movement. Setting the baseline tension of the 

musculature. Cognitive phase, since a large amount of attention and b  ody 

awareness is central to the treatment 

 

Goal: Isolating and training the primary stabilizing musculature, the func-

tional unit consisting of the transversus abdominis muscle, the multifidus 

muscle, diaphragm, and the pelvic floor musculature. Buildup of baseline 

tension – Basic exercise 

 

 

 

Step 2 
Segmental control with additional movements. Coordination of the primary 

stabilizing musculature and of the moving musculature 

 

Goal: Segmental control of the primary stabilizing musculature for standing 

exercises on the Balance-pad with additional movements 

 

 

 

 

 

 

 

 

Step 1  

local segmental control 
Step 2 

segmental control in 
the closed movement 

chain 

Step 3 

segmental control in 
the open movement 

chain 

Step 4 

segmental control in 
popular and competi-

tive sports 

Figure 17: Hyperextension 

Figure 18: Hyperext. anteversion 
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Step 3 
Rehabilitating the primary stabilizing musculature in complex movement 

patterns, ADL – oriented training (ADL=Activities of Daily Living) 

 

Goal: Transfer of the trained, primary stabilizing muscles to complex every-

day movements and to sports-specific movements, ADL-oriented training, 

and training with free weights 

  

 

 

 

 

 

 

 

 

 

 

Step 4 
Segmental control in sports (Functional training) 

 

Goal: Withstanding everyday loads and possibly various sports 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 19: Integration of primary musculature. 

Figure 20: Multifunctionality 
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Comprehensive objective: 

 local joint stabilization (recruiting and training of deep muscles) 

 Restoring the timing and coordination of the local and global muscles, improved pain control 

 Frequency, duration, intensity Reducing the irritability of the pain 

 Reducing intake of medication 

 Long-term improvement by implementing the 5-point program for a healthy back  

 

To generally bear in mind: 

1. Fast motor units are recruited under heavy loads→ Type II –muscle fibers (McArdle et al., 1996) 

2. Slow motor units are recruited under low or minimal loads → Type I - muscle fibers (Jones et al, 1989) 

3. Histochemical findings show that in the multifidus muscle and transversus abdominis muscle, the type I 

– fibers predominate over the type II – fibers (Ju  rgensen et al. 1993, Sirca and Kostevc  1985 and Ver-

bout et al., 1989) 

4. Slow motor units are addressed more by the proprioceptive (Gibbson, Comerford 2001) 

 

Conclusion: The procedure of sensorimotor training with the Balance-pad should always take all four stages 

into account. 
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CHAPTER 4 

Example therapeutic applications with the Balance-pad 
 

 

The potential therapeutic applications with the Balance-pad are very diverse, effective, and simple to use, if a 

few points are considered. 

 

Essentially, the correct dosage of the applica-

tion/exercise is always important. Stimuli that 

are too weak accomplish nothing, stimuli that are 

too strong push the patient back rather than for-

ward. 

 

This presupposes that the therapist has an excel-

lent feeling for it and ultimately makes the ther-

apist what they are. 

 

Please note that standing on the Balance-pad 

alone represents a high degree of performance of 

our nerve-muscle system and should not be taken 

as self-evident, as is the case with healthy peo-

ple. 

 

The treatment can be done at any stage in the 

therapy. The aim is generally to achieve a motor 

improvement, a (segmental) stabilization, a relief 

of the individual vertebral segments, as well as 

to stimulate muscle fibers near the bone, wheth-

er on a joint or on the spine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 21: Hyperextension on the Balance-pad ELITE 
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Example therapeutic applications with clinical symptoms of the spine 

General objectives for clinical symptoms on the spine 

 

1. Increased neuronal (proprioceptive) stimulation  

This happens automatically as soon as one moves on the Balance-pad. Here, it is not decisive how far 

the movement amplitude goes.  

Even with a low ROM (Range Of Motion) the: 

 Sense of position 

 Sense of tension 

 Sense of movement 

of the proprioceptive system is addressed. 

 

2. Muscular recruiting and stimulation 

All important muscles for segmental stabilization as a functional unit. 

Figure 22: One in three Germans suffers from back pain at some point in their life 
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Figure 23: Semispinalis muscles = 

Lateral flexion 
Figure 24: Rotatores muscles = Rotation 

Figure 25: Multifidii  muscles, quadratus muscle     

lumborum = Hyperextension 
Figure 26: transversus abdominis muscle = 

transversal counter-tension 
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 3. Consideration of the 5-point program for a healthy back  

      In addition, the third point, mental condition, the fourth point,   

      regeneration, and the fifth, diet should all be considered (see pages 52 - 54). 

 

Best treatment options with the Balance-pad for: 

 Degenerative spinal disorders 

 Slipped disk 

 Narrowing of the spinal canal (Spinal canal stenosis) 

 Spondyloslisthesis 

 Wear of the facet joints (Spondylarthrosis) 

 

Additional treatment options (upon consultation with your physician): 

 Low back pain 

 Lumboischialgia 

 Ankylosing spondylitis 

 Scheuermann's disease 

 Scoliosis 

 

 

Example therapeutic applications with arthrosis and arthritis 
Arthrosis is a widespread clinical symptom. Almost everyone feels wear on one joint or another at some point 

in their life. The first signs of joint wear can be found in most people in their fourth decade in an X-ray image. 

By the age of 65 to 70 years almost everyone has it. The probability of arthrosis increases with age. Neverthe-

less, it is not just a disease of the aged. 

 

In principle, any joint in the body may be affected by arthrosis: Ankle joint, elbow, or thumbs for example. Even 

an arthrosis in the mandibular joint and “arthrosis toes” are possible. However, joint wear is most common in 

the lower extremities and the spine. Here the joints have a lot of body weight to bear and therefore wear easi-

ly. Of 25 patients with joint wear, statistically speaking 24 have arthrosis of the leg and vertebral joints and 

only one suffers from joint wear in another region of the body. 

 

https://www.patientenberatung.de/de/gesundheit/krankheit-von-a-z/arthrose
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Figure 25: Arthrosis in the knee joint: The bone pores (osteophytes) are clearly visible in the joint cavity after removal of the cartilage. 

The joint cavity becomes visibly narrower as a result of the arthrosis-related cartilage damage. 

 

 

Take note: 

Arthritis is a joint inflammation and thus a different clinical symptom than joint wear or arthrosis. However, 

inflammatory components may occur in the latter case. Then arthritis may arise from an arthrosis. In this con-

text it is also referred to as activated arthrosis and must be treated even more sensitively in therapy with the 

Balance-pad. 

 

 

Potential treatment approaches with arthrosis 
In arthrosis, the following rule applies, movement is always before weight-bearing. 

 

In the following figure, the anatomical structure and, on the other hand, the physiological function will be dis-

cussed using the example of a knee joint: 

 

During movement, synovial fluid (no. 2) is produced in the synovial membrane (no. 1). If the joint cavity (no. 3) 

is sufficiently open, the synovial fluid can be properly absorbed by the hyaline cartilage (no.4). The cartilage is 

hypertrophied and can fulfill its function as a shock absorber for axial pressure loads. 

 

 

 

 



 

 

Modul 3 
Balance-pad Physio 

 

 

 45 

 

During therapy with the Balance-pad, the joint cavity is subjected to a constantly stimulating tensile and com-

pressive load, which greatly simplifies and intensifies the absorption of the synovial fluid. 

 

 

Arthrosis of the knee 
Example application: Angle position in the knee joint as pressure-tensile load on the Balance-pad Elite or Bal-

ance-pad Mini. 

 

Strengthening the musculature surrounding the joint: 

 Quadriceps muscles (vastus medialis, vastus lateralis) 

 Ischiocrural musculature 

 Gastrocnemius muscle 

 Peroneus muscle 

  

Figure 26: Anatomic and physiological function of a knee joint. 

No. 1 

No. 2 

Joint cavity no.3 

No.4 
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Implementation  

 Flexion and extension in the knee joint 

 Plantar flexion and plantar extension with pressure into the Balance-pad 

 

 

 

Hip arthrosis 
Example application: Increased proprioception of the hip musculature 

with stimulation of the joint muscles (with the help of Balance-pad Elite 

or Mini). 

 

Strengthening the musculature surrounding the joint 

 Rectus femoris muscle 

 Tensor fascia latae muscle 

 Abductores muscles (gluteus medius and minimus muscles) 

 Iliopsoas muscles 

 

Implementation 

 Knee lift standing on one leg moving upper body 

 With pulling over the tractus iliotibialis 

 

 

 

 

 

 

 

Figure 27: Knee joint stabilization 

Figure 28: Higher proprioception 
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Best treatment options with the Balance-pad for: 

 Gonarthrosis: Joint wear in the knee joint 

 Ankle joint arthrosis: Arthrosis in the ankle joint can affect the lower (LAJ arthrosis) and the upper 

 ankle joint (UAJ arthrosis). 

 Sacroiliac joint arthritis (SJ arthrosis): Wear in the joint between ala of ilium and sacrum 

 Spondylarthrosis: Wear of small vertebral joints 

 Polyarthrosis: Wear in several joints at the same time 

 

Additional treatment options (sub-optimal): 

 Omarthrosis: Joint wear in the shoulder joint 

 Arthrosis in the toe: Joint wear is frequently found in the metacarpophalangeal joint of the big toe. 

 Mandibular joint arthrosis: The mandibular joint is the most used joint in the body 

 and can therefore be similarly overloaded. 

 Arthrosis in the finger: Examples are joint wear in the thumb (rhizarthrosis), in distal inter-phalangeal 

joints (Heberden arthrosis), or proximal inter-phalangeal joints (Bouchard arthrosis) 

 Radiocarpal arthrosis: Joint wear in the wrist 

 Cubital arthrosis: Arthrosis elbows 

  

Figure 29: Knee pain 
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CHAPTER 5 

Indications & contraindications 

 

 

Indications 

 

Degenerative and chronic spinal disorders 
The Balance-pad has a wide range of applications here, since the stabilization of the especially deep back 

muscles is achieved and, in particular, the axial pressure on the individual vertebral segments (ligaments) can 

be reduced. 

 

 Osteochondrosis 

 Spondylarthrosis 

 Spondylolysis 

 Wedge-shaped vertebra 

 Facet joint arthrosis 

 Spinal disk protrusion/herniation 

 Spinal canal stenosis  

 Spondyloslisthesis 

 Cervical spine, lumbar spine, thoracic spine syndromes 

 Complaints after spinal and disk surgeries 

 Scoliosis therapy 

 Spinal and pelvic fractures (bone fractures) 

 Muscular imbalances and posture weakness/damaged posture 

 Back pain prevention, posture training 

 Tension in the back, shoulder, and neck area 

 Trunk rotation training and training of rotational stabilizing muscles (joint stabilization training of the 

multifidi muscles), dynamic stabilization training (Müller-Wohlfahrt & Schmidtlein 2007) 

 

  



 

 

Modul 3 
Balance-pad Physio 

 

 

 49 

Stimulation of general connective tissue structures 
The mechanical stimulation of the muscles by manual therapy following PNF is best with the Balance-pad and 

simplifies therapy in isometry as well as dynamic application.  

 

 Instabilities of ligaments and tendons (e.g knees, ankle joints, shoulders, elbows, AC joint, cervical 

spine, etc.) 

 Shoulder, knee, elbow, and wrist complaints or after surgeries, e.g. 

 Rotator cuff rupture, shoulder dislocation, PHS syndrome after hip joint and knee joint surgeries, e.g. 

prostheses, cruciate ligament rupture 

 Arthrosis ➔ With the aim of hypertrophy of the hyaline cartilage tissue 

 Osteoporosis ➔ With the aim of stimulating traction and pressure trabeculae to increase the production 

of osteoblasts 

 Marfan Syndrome (acute connective tissue weakness)  

 

 

Neurology 
Neuromuscular coordination is always the first circuit in the therapy application with the Balance-pad. 

 

 Neural mobilization (ULTT, slump; SLR) 

 Apoplexy 

 Parkinson’s disease 

 General activation of the interplay of both cerebral hemispheres 

 Paraplegia 

 Neuropathy 

 

 

Cardiovascular system 
Depending on the stage of therapy, as well as the patient’s performance level, age, and sex, the average heart 

rate is 55 – 75% of the max. HR. 

 Cardiovascular training while sitting or lying down (PNF overflow) 

 Obesity and being overweight 

 

 

Other indications 
 Joint mobility and mobilization training 

 Stretching exercises 

 Diaphragm mobilization (Osteopathy) 

 as holistic body training of foot muscles and mechanical axis training 

 Pelvic floor training, post-partum exercises 

 Headaches, neck pain 

 Improving sensory-motor functions 

 Fall prevention for seniors 
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 Prevention and balance training 

 Warm-up, metabolic, and strength training 

 Sport-specific momentum and technique training (e.g. for golfers) 

 After chiropractic as well as Dorn method and mandibular therapy for stabilization 

 

 

Contraindications 
This includes all known contraindications which apply to physiotherapy exercises. 

 

 Extreme hypertension (starting with CW II) 

 Acute inflammations in the regions to be trained 

 1-2 weeks after disk surgeries 

 Massive disk problems with neurological symptoms 

 Congestive heart failure (NYHA III/IV) as well as inflammatory heart diseases 

 Arteriosclerosis (peripheral arterial occlusive disease stage (III-IV) 

 Cerebrovascular diseases 

 Abdominal aortic aneurysm 

 Pregnancies after the 6th month 

 Malignant tumors and metastases 

 Coronary heart disease (CHD) in the acute phase 

 During the first months after a myocardial infarction 

 

 

Coronary heart disease (CHD) is characterized by diminished coronary blood flow resulting 
in an imbalance between oxygen supply and demand due to inadequate myocardial perfu-

sion and is mainly caused by arteriosclerosis. 
 

 

Cardiovascular diseases must always be discussed with the physician providing treatment. 
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CHAPTER 6 

The 5-point-program for a healthy back 

 
Despite the decades of information and therapeutic treatment, the problem with the spinal disorders in our 

western world is more controversial than ever before. For this reason, the AIREX Academy set about develop-

ing a holistic approach to the problem of back pain, in which the philosophy of the Academy offers the holistic 

approach, in keeping with the motto:  

“The back is the mirror of your soul.” 

 

The 5 suggested solutions for a healthy back 
 

1. Muscular approach  

1.1 Flexion                                                                                             1.2 Extension 

 

1.3 Lateral flexion                                                                   1.4 Rotation 
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2. Neuronal approach 

2.1 Proprioception                                                                 2.2 Sensory-motor functions 

 

 

3. Mental condition 

 

The state of mind and the mental state that is associated 

 with negative stress, overwork, anxiety, depression, etc.  

is one of the most essential points in this program. 

Meditation is probably the most effective way to achieve  

a generally improved state of mind in order to more calmly 

 counteract stress and to significantly increase one’s  

general well-being. 
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4. Regeneration 

 

 Sleep quality 

 Oxygen is power 

 Optimal relationship between training and 

recovery 

 Drinking 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Nutrition 

 

In order to best support all mentioned points: 

 

 Muscular training 

 Neuronal improvement 

 Mental condition 

 Regeneration 

 

a healthy and balanced diet and lifestyle are 

essential. 
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CHAPTER 7 

Group courses - General principles 
 

Each course is only as successful as the course leader.  

Commitment, motivation, ability and knowledge are just as important as the talent of moving people emotion-

ally. 

 

The course leader is responsible for the mood in the course. In particular, they should prepare themselves well 

for each course.  

By taking into consideration the following points, the success of each individual course can be determined, so 

that the participants feel well cared for and an emotional level is created. 

 

Course leader preparation 

 The right music selection (appropriate to the day and season) 

 Preparing course contents 

 Prepare for the participants (personal greeting) 

 

Preparation of the course room 

 Ensuring safety 

 Cleanliness and hygiene (mirror, floor, windows, restroom, etc.) 

 Setting up course participant areas to ensure optimum use of space (lay out mats and Balance-pads) 

 Preparation of equipment (balls, mats, etc.) 

 Atmosphere (music, light, fragrance, fresh air, temperature, etc.) 
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The most important tools of a course leader 

Knowledge 

Teach what you know, don’t teach what you don’t know. Knowledge comes from direct experience and not 

from mere understanding at the intellectual level. 

Practice the basics, master the basics, teach the basics. Then the subtleties of the complex positions become 

clear and distinct. 

 

Emotion 

Teaching group courses should come from the heart. Through this form, the strength, calm, and energy will 

come from within us and from our participants. 

Emotion is the essence that professionalizes the course leader. 

 

Voice  

Your voice is the most important instrument with which you can have the greatest influence on the partici-

pants. When you explain something to your participants, express yourself clearly and pause briefly so that the 

participant has time to register what you’re explaining. Your voice should not be monotonous. By changing the 

tone of your voice, you can keep the attention and concentration of the participants on you. 

 

Gestures 

The attention of the participants should be directed to the course leader through purposeful gestures of your 

posture, arms, and legs. Always maintain an open posture! By always maintaining and open and positive pos-

ture, you motivate your participants to open as well. When correcting participants, be sure to maintain the 

correct position yourself and don’t cut down on the praise after making the correction—the participant should 

be feel empowered by the correction and not made to feel unsure. 

 

Facial expressions 

Facial expressions always have a positive effect on the participants, positive charisma. Always give your par-

ticipants a smile, especially during strenuous exercises, which relaxes the participant and the exercise will be 

easier for them. 
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Sample program for spine exercises 

_____________________________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________ 

 

 

Sample program for pelvic floor exercises 

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________ 

 

 

Sample program for 65+ & fall prevention 

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________ 
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Contact 

 
Airex AG 

Flexible Foams 

Industrie Nord 26 

CH-5643 Sins 

 

www.my-airex.com 

info@my-airex.com 

 


