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h/p/cosmos airwalk

and treadmill-ergometer h/p/cosmos mercury med 4.0

with adjustable handrails

Videos can be downloaded from the website: www.h-p-cosmos.com/en/products/airwalk
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introduction

This manual shows you the application fields of the h/p/cosmos airwalk in therapy. Of course the list of exercises is not
complete. It merely shows examples and gives suggestions for individual variations in therapy. Every therapist can and will
discover a wide range of individual variations and new exercises in their daily work.

For the patient the advantages of the h/p/cosmos airwalk in therapy are the fall prevention and unweighting. The h/p/cosmos
airwalk offers maximum safety for both patient and therapist. As the patient is secured in the system, the therapist can
concentrate fully on his work. Therapies with the h/p/cosmos airwalk allow for an essentially wider sphere of action through
the unweighting and the fall prevention.

A The authors

Silvia Kollos, born 1958 in Baden near Vienna, visited the school for
the physiotherapeutic service at the University clinic Vienna (AKH) and
obtained her diploma there with distinction.

After two years at the neurological University clinic Vienna (AKH) she
took over teaching at the same place in 1982. In 1983 she went to
Vallejo, California, USA to participate in a six-month PNF-education at
the Kaiser Foundation Rehabilitation Centre.

Until 1992 Mrs. Kollos worked as a teaching assistant with diploma at
the academy for physiotherapy at the University clinic Vienna, before
opening up her own practice with focus on sports-physiotherapy.

During this time she attended to successful teams and individual athletes, such as the Olympic sailing team, the
Austrian Volleyball champion, the Ice hockey team WEYV or the female inline-skating world champion.

With numerous training courses in PNF, Bobath, Schroth, Manual therapy, Sports-physiotherapy, Briigger, Lymph-
drainage, foot reflexology massage, sensomotoric training after Janda, Sling-exercise-therapy (SET) and a special
education course for dipl. teaching assistants she is constantly extending her knowledge.

Currently she is in the middle of her master studies (advanced studies health and fitness) at the Institute of Sports
sciences of the University Salzburg / Austria.

Various teaching assignments at physio- and ergo therapy academies, nursing schools and masseur training courses
determine her field of activity nowadays as well as numerous talks at congresses and publications (e.g. as a book
author ,Rehabilitation program after knee surgery, published by Springer. Since 2002 Mrs. Kollos also manages the
national special education for sports-physiotherapy.
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introduction

Prim. Univ. Doz. Dr. Thomas BOCHDANSKY was born in Vienna in
1951. After his successful studies at the University of Innsbruck / Austria
he joined the former institute for physical medicine of the University
Vienna as an intern in 1981 and obtained the medical specialist licence
in 1985.

In 1989 he was given the internal-medical management of the University
clinic for physical medicine and rehabilitation in Vienna and he became
planning commissioner for the new AKH in Vienna. From 1994 till 1996
he worked as an assistant medical director at the rehabilitation centre
.Weisser Hof" of the AUVA, Klosterneuburg / Austria.

In the year 1995 Dr. Bochdansky habilitated in the field of physical medicine (,The assessment of muscle power at
concentric and eccentric contraction). From 1996 till 1999 he then took over the medical management of the institute for
physical medicine in Brigittenau / Vienna (Austria).

Since October 1999 Dr. Bochdansky is the medical director of the physical medicine and rehabilitation department at the
hospitals in Rankweil and Feldkirch / Austria. His current research focus is the analysis of muscle functions in reference
to physio- and ergo therapeutic applications as well as the motion analysis/ gait analysis and rehabilitation
documentation.

Liability exemption / safety warnings

The hiplcosmos sports & medical gmbh and the authors do not undertake any liability for damages to persons or
devices, which are connected with the applications shown herein. Read and comply with all safety notice and warnings
of the unweighting system, the treadmill ergometer and all other equipment and accessories used as described and
stated in the individual operation manuals and warning of the individual devices and accessories.

Devices and Materials

Treadmill-Ergometer: h/p/cosmos mercury med 4.0 with adjustable handrails and unweighting- and safety system
h/p/cosmos airwalk 70 with compressor (alternatively with pneumatic connection).

Aerobic step

Gymnastics ball

Janda shoes

Theraband - different strengths (colours)
Laserpointer

Velcro-/adhesive tape

Smith & Nephew tape

Two handbags o.s.

file: I\manuals\h-p-cosmos_airwalk\en\application\cos15128_h-p-cosmos_airwalk_application_manual_20050926.doc h / /C osmo S
© 2005 h/p/cosmos sports & medical gmbh  email@h-p-cosmos.com  created 26.09.2005  printed 26.09.2005  page: 6 of 40 p



ankle joint

Ankle joint

D Mobility of the ankle joint

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury and the
therapy goal.

Generally following areas can be recommended for exercises for the mobility of the ankle joint:

I Speed:0.3-0.5km/h
I Exercise duration: approx. 3 -5 min
I Unweighting: according to load capacity decrescent (= safety)

D1 Passive Dorsal flexion during walking

Training goal

Exhausting the maximum possible mobility of the
ankle joint / accentuated ankle joint mobility in the
normal gait pattern

Starting position

Eyes looking against the running direction of the
running belt, both feet on the running belt, both
hands on the handrails at the side

Execution

I Bring the heel of the affected leg actively well forward, actively pull up the front part of the foot

I The foot runs backwards with the running belt, the heel stays on the running belt as long as possible
I Repeat with the next step
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D2

D3

Passive Plantar flexion

Training goal
Passive mobility in the plantar flexion

Starting position

Eyes looking with the running direction of the
running belt (back towards user terminal), the
healthy leg stands on the side plate of the treadmill
next to the running belt, both hands on the side
handrails

Execution
I Putthe heel of the affected leg actively backwards

ankle joint

I The leg runs forwards with the running belt, the toes stay on the running belt actively as long as possible

I Repeat with the next step

R e T ——

h/p/cosmos &

Passive Dorsalflexion standing

Training goal
Exhausting the maximum possible mobility of the ankle
joint and the passive mobility of the dorsal flexion

Starting position

Eyes against the running direction of the running belt, the
healthy leg stands on the side foot plate of the treadmill
next to the running belt, both hands on the side handrails
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ankle joint

Execution

I Putthe heel of the affected leg actively forward

I The foot runs to the back with the running belt, the heel stays actively on the belt
I Repeat with the next step

e

D4 Active Dorsal flexion (,Drive scooter*)

Training goal
Force the passive mobility and strengthening of the
dorsal flexion, develop the unroll movement

Starting position

Eyes against the running direction of the running
belt, the healthy leg stands on the side foot plate of
the treadmill next to the running belt, affected leg on
the running belt, both hands on the side handrails

Execution

I Putthe heel of the affected led actively forward

I The foot runs backwards with the running belt, the heel stays actively on the running belt as long as possible
and the patient tries to accelerate the running belt with the toes

I Repeat with the next step
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ankle joint

D5 Active Plantar flexion (,,the short foot*)

Training goal
Passive mobility during active plantar flexion, ,short
foot* through flexing the sole muscles while walking

Starting position
Eyes in direction of the running belt, the healthy led
stands at the side foot plate of the treadmill next to

the running belt, both hands on the side handrails.
This exercise has to be performed barefooted.
i |

Execution

I Putthe heel of the affected leg actively backwards

I The foot runs to the front, the heel stays actively on the running belt as long as possible and the patient tries
to stop the running belt with the toes

I Repeat with the next step

E Endurance

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury and the
therapy goal.

I Speed: 2 km/h, slowly increasing according to load capacity of the patient
I Exercise duration: approx. 20 min.
I Unweighting: according to load capacity of the patient decrescent (= safety)
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El

E2

Accentuated walk forward (,,walking like a stork*)

Exercise goal
Initiation of free walking, activation of various muscle
groups (increase the energy consumption)

Starting position

Eyes against the running direction of the running
belt, both feet on the running belt, both hands
swinging loosely (don't hold on to the handrails)

Execution

Slow, extremely accentuated walking. Press up
actively from the toes and lift up the heels and knees
as high as possible, swing freely with the arms.

Accentuated walk backwards

Exercise goal
Improvement of the hip extensor muscles
(= Standing leg activity)

Starting position

Eyes in running direction of the running belt, both
feet on the running belt, arms swing freely (without
holding on to the handrails)

Execution

Slow backwards walking with big steps backwards.
The upper body stays upright; the hips are fully
extended (no sitting in the harness).
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ankle joint
F  Speed

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury and the
therapy goal.

I Speed: 4 -8 km/h, accelerating according to load capacity of the patient
I Exercise duration: approx. 3 -5 min
I Unweighting: according to load capacity of the patient decrescent, for safety and trunk stabilisation

F1 Active speed training (,,fast scooter driving®)

Training goal
Initiation of fast walking up to running movement

Starting position
Eyes against the running direction of the running
belt, the healthy led stands on the side foot plate of
the treadmill next to the running belt, both hands on
the side handrails

Execution
,One-leg-scooter-driving®, the step length and the F
speed of the treadmill determine the movement
frequency

o

< :_i__‘?‘“————— 1

G Coordination / Games

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury and the
therapy goal.

Generally following areas can be recommended for the speed development exercises:

I Speed: 1 km/h, slowly increasing depending on capabilities
I Exercise duration: approx. 3 — 5 min
I Unweighting: approx. 25 — 50% of the body weight

file: I\manuals\h-p-cosmos_airwalk\en\application\cos15128_h-p-cosmos_airwalk_application_manual_20050926.doc

© 2005 h/p/cosmos sports & medical gmbh  email@h-p-cosmos.com  created 26.09.2005  printed 26.09.2005  page: 12 of 40 h/ p/ cosmos



ankle joint

Accessories

Coloured tapes / tape marks on the running belt and on
the shoes in two different colours (e.g. red for the left
foot, green for the right foot). For the preparation of this
exercise 8 — 15 coloured tape marks are fixed to the
running belt. The marks are fixed on the running belt in
irregular distances of about 20 to 40 cm to each other on
different positions. The tape marks have to be removed
after the exercise.

G1 Coordination walk with standing leg

Training goal
Development of the eye — foot — coordination / improvement of the passive attentiveness

Starting position

Eyes against the running direction of the running belt, always one leg on the side foot plate of the treadmill next to
the running belt. At the beginning both hands on the side handrails, with increasing skill free movement of the
arms.

Execution
Put the foot on the respective coloured marks of the running belt
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ankle joint
G2 Temple hopping

Exercise goal
Two-footed — foot — coordination, improvement of the passive attentiveness, forced change of standing leg in
preparation of every day situations

Starting position
Eyes against the running direction of the running belt, both feet on the running belt. At the beginning both hands on
the side handrails but with increasing skill free movement of the arms.

Execution
One- and two-footed jumps according to the colour of the marking tapes
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ankle joint
G3 Coordination walk with Janda-Shoes

I Speed: 0.3-0.5 km/h, slowly increasing depending on ability of the patient
I Exercise duration: ca. 3 -5 min
I Unweighting: max. 25 % of the bodyweight

Aids
,Janda-Shoes" (half a small ball on the sole of the shoes)

Training goal
Sensomotoric training for the foot stabilisation

Starting position
Eyes against the direction of the running belt, booth feet on the running belt, patient with Janda-Shoes. At the
beginning both hands on the side handrails but with increasing skill free movement of the arms.

Execution
The patient is supposed to walk on the half ball only. Neither the toes nor the heel touch the running belt while
walking. With increasing skills the unweighting can be reduced.

Variations

To increase the sensomotoric training additional tasks can be given to the patient. Examples:

I Several tennis balls are given to the patient and he has the mission to throw them into a box in front of the
treadmill.

I Asalready described for the temple hopping the patient has the mission to step onto different marks with the
Janda-Shoes.

I The patient gets different coordination tasks e.g. touch the right-side ear with the left hand and the other way
around.
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knee joint

Knee joint

A Mobility

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury and the
therapy goal.
I Speed: approx. 0.5 km/h slowly increasing up to approx. 3 km/h
I Exercise duration: approx. 3 -5 min
I Unweighting: 0% of the bodyweight — significant trunk stabilisation
25% of the bodyweight - slight trunk stabilisation
50% of the bodyweight — insignificant trunk stabilisation, depending on load capacity of the
patient decrescent

Al Knee mobility flexion

Exercise goal
Trunk stabilisation (instruction of the ,deep stabilisation®), leg axis training, knee mobility for flexion

Aids

Aerobic-Step, gymnastics ball and laser pointer. Place the
aerobic-step across the treadmill like a bridge. Put the
gymnastics ball on the step and sits on the ball for the
execution of the exercise. The laser pointer is fixed on the
outer side of the thigh near the knee with the help of a
Velcro tape or adhesive tape.

Starting position

Eyes against the running direction of the running belt,
patient sits on the gymnastics ball, both feet on the running
belt, immediately beneath the unweighting system. The
hands can rest on to the side handrails to stabilise the
upper body.

Execution

The patient has to put the heel straight on the running belt
in front of him while seated and to bring the leg straight
back (without swerving). The laser pointer points to a pre-
determined area.

During this exercise the patient has to take care always to point to the same area with the laser pointer (e.g. point on the
logo on the motor hood of the treadmill).

Variations

I Patient tries to accelerate the running belt during the exercise

I Patient performs this exercise with the Janda-Shoes

I Patient sits further to the front or further to the back and therefore works with the upper body muscles against the
traction of the rope
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knee joint
A2 Knee mobility extension

Exercise goal

Upper body stabilisation (instruction of the ,deep
stabilisation”), leg axis training, knee mobility for
extension

Starting position
Like in exercise ,Knee mobility flexion*, but with eyes
in running direction of the running belt

Execution
The patient has to place the foot on the running belt while sitting and lead the leg straight forward without any

swerving.

-

Variations
See exercise ,Knee mobility flexion”

B  Endurance

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury and the
therapy goal.

I Speed: approx. 2 - 3 km/h

I Exercise duration: approx. 15 min.

I Unweighting: max. 50% of the bodyweight

B1 Leg axis training with the Theraband

Exercise goal
Training of the adductors and pronation, controlled concentric and eccentric, leg axis training

Aids
Theraband (different colours, the tension class has to be adapted individually to each patient). The Theraband is
wrapped around the affected foot and fixed to the handrail.
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knee joint

Starting position

Eyes against the running direction of the running belt, both feet on the running belt, immediately beneath the
unweighting system. The hands are paced on the side handrails to fix the upper body. Theraband wrapped around
the foot / ankle joint (affected side) and traction from the front — lateral / medial.

Execution

The patient walks on the treadmill with the Theraband wrapped around the foot / joint ankle (affected side) and
while walking works against the traction from the front - lateral / medial side resp. from the top. By changing the
speed the fine adjustment of the eccentric muscles can be improved. By fixing the Theraband the axis of rotation
of the movement can be trained from different approach angles.

Variations
If desired the patient can also refrain from holding on to the side handrails and therefore improve the training of the

stabilising muscles.
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B2

B3

knee joint
Leg extension with Theraband

Exercise goal _ g ! v
Improvement of the leg extension. Improvement of ol Ny ] I_
the eccentric load at controlled landing. - e L

Aids

Theraband (different colours, the traction class has
to be adjusted individually to each patient). The
Theraband is wrapped around the affected foot and
fixed to the vest at the front so that the knee is
mobile.

Starting position
Eyes against the running direction of the running belt, both feet on the running belt, immediately beneath the
unweighting system. The hands move freely.

Execution
The Theraband wrapped around the foot / ankle joint (affected side) and traction from the front — lateral.

Eccentric slowing down with Theraband (,,Frog jumps*®)

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury
and the therapy goal.

I Speed: approx. 3 km/h
I Exercise duration: approx. 10 min.
I Unweighting: variable from 75% bodyweight slowly reducing

Aids
Theraband (different colours, the traction class has to be adjusted individually to each patient). The Theraband is
wrapped around the affected foot and fixed to the front of the vest so that the knee is mobile.
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knee joint

Exercise goal

Improvement of the leg extension and the eccentric load at controlled landing under difficult circumstances.
Furthermore the patient regains confidence in the load capacity of his knee through this exercise, as he can move
into different movements with the help of the unweighting.

Starting position
Eyes against the direction of the running belt, both feet on the running belt, immediately beneath the unweighting

system. The hands move freely.

F

Execution

The patient has to jump up out of a squatting position. In this movement a special emphasis is place on the
extension. For this the patient is asked to squat down to the back as if he was sitting down on a chair, and then to
jump up and to the front out of this squatting position. In this the patient has to work against the traction of the
Theraband, i.e. the legs must not touch each other during this exercise.

Variations

I This exercise can also be performed one-footed (see speed)

I Toincrease the effect of this exercise the patient does not only jump up to the front, but jumps 90 degree to
the right or left-side (jump in a circle). This increases the level of difficulty but also the efficiency of the
exercise extremely. The speed for this variation has to be set very low at the beginning (max. 1 km/h)
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knee joint

C Speed

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury and the
therapy goal.

C1

Speed: approx. 2 km/h variable increasing
Exercise duration: approx. 2 min.
Unweighting: variable from 50% body weight, slowly reducing

One-legged jump with traction

Aids
Theraband (different colours, the traction class has to be adjusted individually to each patient). The Theraband is
wrapped around the pelvis of the patient and fixed to the handrail at the back of the treadmill.

Training goal
Concentric and well-measured eccentric of the knee extensor / knee stabiliser

Starting position

Eyes to the side, with the affected leg in running direction of the running belt, with both feet on the running belt,
starting position directly beneath the unweighting system. Both hands on the handrails for stabilisation and safety.
The Theraband is wrapped around the pelvis and fixed to the back of the handrails on both sides. Therefore the
traction goes in the running direction of the running belt

r

Execution
The patient has the task to jump against the running direction of the running belt with the affected leg — therefore
also against the traction of the running belt — and land in a controlled manner.

D Coordination / Game

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury and the

therapy goal.

I Speed: approx. : 3 - 5 km/h variable increasing

I Exercise duration: approx. 5 min.

I Unweighting: variable from 50% bodyweight, slowly reducing
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D1

D2

knee joint
One-legged jump with traction load

Exercise goal
Concentric and well-measured eccentric of the knee extensor / knee stabiliser (divert attention from the joint)

Starting position and execution
Exercise like in ,One-legged jump with traction load / Endurance" but with laser pointer fixed to the outside of the
tibia head. At landing the patient tries to aim at a certain point with the light of the laser pointer.

Leg extension with Theraband

Exercise goal
Improvement of the leg extension, improvement of the eccentric load at controlled landing. Emphasis on swinging
and standing leg phase at sensomotoric obstructions through the Theraband

Aids
Theraband (different colours; traction classes have to be adjusted to each patient individually). The Theraband is
wrapped around the affected foot and is fixed to the front of the vest so that the knee is mobile.

Starting position

Eyes against the running direction of the running
belt, with both feet on the running belt, directly
beneath the unweighting system. Hands moving
freely.

Execution
The Theraband is wrapped around the foot / ankle
joint (affected side) and fixed to the front of the vest.
Walking and moving the knee next to the
Theraband.
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hip joint

Hip joint

A Mobility

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury and the
therapy goal.

Al

A2

Speed: approx. 0.5 km/h
Exercise duration: approx. 3 min.
Unweighting: variable from 50% bodyweight

Hip extension and hip flexion

Aids
Theraband. The Theraband is fixed to the uprights of the h/p/cosmos airwalk as a kind of ,obstacle” across the
running surface at about 10 cm height

Exercise goal
Secure walking, hip mobility in extension and flexion, training of contra-lateral walking with a stick

Starting position
Both feet on the running belt, eyes against running direction of belt, Theraband as the ,obstacle” across the
running surface, contra-lateral hand on the handrail (or free)

|

Execution
Slow walking over an obstacle, stepping over the obstacle with both feet to the front, then backwards, lifting up the
feet.

~Safety-step”

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury
and the therapy goal.

I Speed: approx. 0.5 km/h
I Exercise duration: approx. 3 min.
I Unweighting: 50% of the bodyweight
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hip joint

Exercise goal

Passive extension and outward rotation or inward
rotation, slow down a fall to the front (training of the
fall prevention, ,safety-step®), also under difficult
circumstances (e.g. variation with both feet)

Starting position

Affected foot on the running belt, healthy leg on the
side foot plate, eyes against running direction of belt,
contra-lateral hand on the handrail (or free)

r

Execution
Let the leg go into extension as far as possible, and then bring back forwards quickly. Long standing leg phase in
extension and then quickly back to the front (short free leg phase)

Variations

I Toes rotating outwards (see above)

I Toes rotating inwards (see right-side)

I Safety-step on both sides, i.e. with both feet on
the running belt (see below)
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hip joint
B Endurance

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury and the
therapy goal.

I Speed: approx. 0.5 km/h slowly increasing
I Exercise duration: approx. 15 min.
I Unweighting: max. 50% of the bodyweight

B1 Walking backwards

Exercise goal
Walking backwards under different circumstances, active extension

Starting position

Eyes in running direction of running belt, both feet on the running belt, immediately beneath the unweighting
system. Hands are moving freely.

Execution

The patient has the mission to walk backwards (without support and without crutches). The speed can be
increased with improving skill, resp. the unweighting can be reduced.
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hip joint
B2 Lateral walking

Exercise goal
Improvement of limping through unweighting

Starting position
Position and eyes on the side with the affected hip side pointing to the front, both feet on the running belt, directly
beneath the unweighting system. Hands moving freely.

Execution

Lateral walking with active pelvis stabilisation with the help of the adductors. The speed can be increased with
improving skill resp. the unweighting can be reduced.

C Coordination / Game

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury and the
therapy goal.

I Speed: approx. 0.1 - 0.3 km/h
I Exercise duration: approx. 2 min.
I Unweighting: max. 50% of the bodyweight - reduce slowly

C1 Lateral one-leg standing

Exercise goal

Developing the feeling for the leg axis foot-hip

at Fixed point* at the trunk and ,Mobile point* at the foot,
fast and short alternate steps

training of the abductors (fast stabilisation)

Starting position
With both feet on the running belt, facing the side and the affected leg in running direction
On the healthy side the leg cuff of the vest can be loosened to give the patient full mobility in this leg.
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C2

hip joint

Execution

Patient stands on one leg at slow speed (the leg of the affected hip side). The leg of the healthy hip side is being
pulled up by far in this one leg stand, the standing leg ,drives* below the suspension point until the patient can not
stand any longer. Followed by a long step forward, after this step the contra-lateral leg is being pulled up quickly
(impulse for the abductors of the affected standing leg)

One-legged coordination training with adhesive tape

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury
and the therapy goal.

I Speed: approx. 2-8 km/h
I Exercise duration: approx. 2 min.
I Unweighting: approx. 50% of the bodyweight, slowly reduced

Exercise goal
Eye — Foot — Coordination

Aids

Sticky tape / coloured tape bands. Coloured tapes / adhesive marks on the running belt and on the shoes in two
different colours (e.g. red for the left foot, green for the right foot). In preparation for this exercise coloured tape
marks are placed on the running belt. The marks are placed in irregular distances of 20 to 80 cm and in different
positions on the running belt. The sticky marks have to be removed again after the exercise.

Ll

Starting position

With both feet on the side foot plate of the moving
running belt, eyes against the running direction of
the running belt, various sticky marks on the belt
(red — left; green —right) in irregular distances

Execution

Out of the standing position stepping on the marks
with the respective foot and back on the foot plate
again.
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upper body / trunk
Upper Body / Trunk

A Strength training

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury and the
therapy goal.

I Speed: approx. 2 - 3 km/h
I Exercise duration: approx. 2 - 3 min.
I Unweighting: 0% bodyweight - little trunk stabilisation
25% bodyweight — significant trunk stabilisation
50% bodyweight — insignificant trunk stabilisation approx. 50% of the bodyweight
Training goal
Training of the deep stabilisation of the upper body

Aids

Aerobic-Step and gymnastics ball. The Aerobic-Step is
placed across the running surface like a bridge, the
gymnastics ball is place on the step and the patient sits
down there for the execution of the exercise.

Starting position

Aerobic —Step, patient sitting on the gymnastics ball on
top of the aerobic-step facing against the direction of the
running belt, one foot on the running belt, one foot placed
on the side foot plate, hands are not placed on the
handrails.

Execution

For this exercise the patient is not allowed to hold on to the side handrails. For stabilisation he has to build up a deep
tension in the trunk muscles. One leg rests next to the running belt; the other leg is led into a flexion (“seated walking”),
without any support from the hands.

The patient has to hold the trunk axis resp. the trunk direction during the exercise.

Variations
1 foot lifted up on the side
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upper body / trunk
B Endurance

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury and the
therapy goal.

I Speed: ca. 2-4 km/h
I Exercise duration: approx. 15 min.
I Unweighting: approx. 50% of the bodyweight (depending on pain different traction on the spine)

Exercise goal

Trunk stabilisation (lower deep stabilisation grows with
increasing unweighting up to 50% of the bodyweight) at
simultaneous spine-traction and varying pelvis positions
depending on the amount of unweighting, pelvis
stabilisation via the latissimus dorsi.

Aids
Theraband. The patient holds the band which is stretched
over the shoulders in both hands

Starting position
With both feet on the running belt, facing against the running direction, Theraband stretched over both shoulders in both
hands (bilateral: extension / abduction/ inwards rotation)

Execution
The patient has to walk slowly and rotate around his own axis for 360 degree. During this exercise he should always
stay directly beneath the suspension point of the h/p/cosmos airwalk.

—r———y

C Coordination / Game

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury and the
therapy goal.

I Speed: approx. 3 km/h
I Exercise duration: approx. 3 - 5 min.
I Unweighting: approx. 50% of the bodyweight, decrescent as quickly as possible
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upper body / trunk

Exercise goal
Train ATL-functions, ,sensomotoric disorders, fall training

Starting position

Standing with both feet on the Aerobic-Step, facing in the
direction of the running belt, a bag in each hand, the
running belt moving.

Execution
Step down from the stair onto the moving running belt and start walking (,step onto an escalator”). Turn around on the
running belt and step back onto the stair (“climbing stairs”).
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hemiplegia

Hemiplegia / Craniocerebral-injury / Incomplete Paraplegia

A Mobility

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury and the
therapy goal.

I Speed: approx. 0.1 - 0.5 km/h (depending on active cooperation)
I Exercise duration: approx. 2-3 min.
I Unweighting: approx. 50 % of the bodyweight, decrescent, depending on the state of the patient

Exercise goal
Well-measured locomotion training — start of exercise to check ankle joint mobility

Aids
Pronation tape ( e.g. Smith & Nephew)

Starting position

With both feet on the running belt; affected foot fixed with
pronation tape to avoid dragging of the foot; affected hand
fixed to the handrail with elastic bandage; eyes against
running direction

Execution
Slow walking with approximation of the pelvis through the therapist at the front (depending on the weight of the patient
maybe second therapist at the feet)
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hemiplegia
B Power/ Coordination
B1 Therapy exercise 1

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury
and the therapy goal.

I Speed: approx. 0.1 - 0.5 km/h (depending on active cooperation)
I Exercise duration: approx. 2-3 min.
I Unweighting: approx. 50 % of the bodyweight decrescent, depending on the condition of the patient

Exercise goal
Standing leg exercise for the affected leg (Extension) of a hemiplegic

Aids Pronation tape (e.g. Smith&Nephew),
Starting position

Affected foot on the side foot plate next to the running belt, facing against direction of running belt, coloured tape
marks on the running belt

Execution
The patient stands with the affected leg on the side foot plate next to the running belt. The foot of the healthy leg
points towards the coloured tape marks on the running belt (flexion during lift-up).

r

A

Variation
A Theraband is wrapped around the foot of the healthy side. The therapist trains the standing abilities of the
paralyzed side by pulling and guiding different loads on the free leg.
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hemiplegia

B2 Therapy exercise 2

Walking speed, unweighting and exercise duration are selected individually depending on the patient, the injury
and the therapy goal.

I Speed: approx. 0.1 - 0.5 km/h (depending on the active cooperation)
I Exercise duration: approx. 2-3 min.
I Unweighting: approx. 50 % of the bodyweight decrescent, depending on the condition of the patient

Exercise goal
Forced use of the affected leg for the step-trigger-off (free leg)

Starting position

Both feet on the running belt, facing sideward with
the paralyzed side against the direction of the
running belt

Execution

Lateral walking (putting down), controlled step-
trigger-off depending on weight shifting (traction §
from above)

B3 Therapy exercise 3

Exercise goal
Forced use of the affected leg as standing leg

Starting position
As stated above, however with the paralyzed side in the direction of the running belt
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Execution
The patient performs a lateral step at low speed with the leg of the healthy side and afterwards leads the leg of the

paralyzed side to a controlled step-trigger-off (safety-step of the better leg)

C Endurance

All exercises as explained previously with increasing duration.

Training goal
The affected body half has to be moved actively more and more.
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Clinical studies

Weight supported treadmill training: Clinical studies [George Chen, Biomedical Engineer, Stanford University, California]

Harness supported treadmill training

This section summarizes the different approaches taken by experimenters applying harness-supported treadmill training to neurologically
impaired subjects and the current status of work quantifying the immediate gait response (i.e., gait kinematics, temporal-distance
parameters, and symmetry measures) of normal and neurologically impaired subjects to the training technique. Of the three training
parameters proposed (i.e., body weight support, treadmill speed, and harness-support compliance), only the effect of treadmill speed on
training outcomes has been studied. This study on training speed by Sullivan et al. (2000) is summarized, along with some preliminary
work and opinions on harness-support compliance.

Training Approaches

Many approaches have been used to prescribe body weight support, treadmill speed, and manual assistance in the application of harness-
supported treadmill training. Hesse et al. (1995) set initial body weight support to 30% based on clinical experience, and reduced it as
rapidly as possible to ensure full weight bearing. Treadmill speed was kept deliberately slow to permit longer training sessions and facilitate
gait corrections using manual assistance (Hesse et al., 1995). Gardner et al. (1998) set body weight support to the highest level that
allowed the subject to achieve heel contact for 10 consecutive steps and maintained this level throughout the study. Treadmill speed was
increased in 0.5 mph increments when the subject was able to ambulate without scuffing the paretic foot for 10 consecutive steps during
the maximum speed in the prior session (Gardner et al., 1998). Manual assistance was not provided in this study since the subject was
able to ambulate independently (Gardner et al., 1998). Visintin et al. (1998) observed subjects walking at 10%, 20%, 30%, and 40% body
weight support and selected the percent body weight support that facilitated proper trunk and limb alignment and transfer of weight onto
the hemiparetic limb.

One or two therapists provided manual assistance, as needed (Visintin et al., 1998). Body weight support was reduced and treadmill speed
increased in a stepwise manner as the subject’s walking ability improved (Visintin et al., 1998). Seif-Naraghi and Herman (1999) described
a number of training approaches, including one that advocated training subjects at the fastest possible speed with as much help from the
device and experimenters as needed. Considerable latitude exists in the application of harness-supported treadmill training because
subjects are capable of walking at different training parameter settings and with variable amounts of manual assistance during training
sessions. Experimenters can choose to reduce body weight support as rapidly as possible or give training speed a higher priority. Manual
assistance can be provided only when absolutely necessary (subject cannot practice stepping) or whenever the subject is not producing
the “desired” gait kinematics. However, it's often unclear when optimal gait kinematics and, particularly, gait kinetics are produced as
training parameters are adjusted.

Gait Kinematics

Gait kinematics have been reported during harness-supported treadmill walking in spastic paretic (Visintin and Barbeau, 1989),
hemiparetic (Hesse et al., 1997), and neurologically healthy subjects (Finch et al., 1991). In these studies, joint angular displacements
were assessed manually from the monitor screen with the aid of reflective markers (Finch et al., 1991; Visintin and Barbeau, 1989) or
qualitatively by raters (Hesse et al., 1997). At 15-60% body weight support, both spastic paretic (Visintin and Barbeau, 1989) and
hemiparetic (Hesse et al., 1997) subjects walked more upright with straighter hip and knee alignment during stance. At up to 45% body
weight support, the authors noted more normal joint angular displacement profiles (Visintin and Barbeau, 1989) and a more physiologic,
plantigrade manner of weight acceptance (Hesse et al., 1997). However, at 60% body weight support, hemiparetic subjects tended to walk
on their toes, particularly with the non-paretic limb (Hesse et al., 1997).

This amount of body weight support was therefore regarded as unfavorable by the authors (Hesse et al., 1997). Interestingly, body weight
support also decreased hip and knee flexion during swing (Hesse et al., 1997). Straighter hip and knee alignment during stance and
decreased hip and knee flexion during swing were also observed in neurologically healthy subjects walking with body weight support
(Finch et al., 1991). The authors noted that harness constraints limiting the downward excursion of the center of gravity might have
contributed to these changes (Finch et al., 1991). Indeed, trunk height was found to increase with body weight support (Finch et al., 1991).
The authors also speculated that a decrease in kinetic energy transfer during terminal stance, resulting in decreased swing momentum and
displacement, might have contributed to the decreased hip and knee flexion observed during swing (Finch et al., 1991).
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Temporal-Distance and Symmetry Measures

Temporal-distance and symmetry measures during harness-supported treadmill walking have been determined using foot switches (Finch
etal., 1991; Hassid et al., 1997; Visintin and Barbeau, 1989) or instrumented overshoe slippers (Hesse et al., 1997; Hesse et al., 1999). In
spastic paretic (Visintin and Barbeau, 1989), hemiparetic (Hesse et al., 1997; Hesse et al., 1999), and neurologically healthy subjects
(Finch et al., 1991), single limb support time increased (particularly, in the paretic limb(s)) and relative double support time decreased with
body weight support. The authors suggested that body weight support might provide a greater stimulus for balance training since single
limb support requires the paretic limb to both balance and bear weight while the contralateral limb is in swing (Finch et al., 1991; Hesse et
al., 1997; Hesse et al., 1999; Visintin and Barbeau, 1989). Visintin et al. (1989) also reported increased stride length and maximum
comfortable walking speed with body weight support.

In two studies on hemiparetic subjects by Hesse et al. (1997; 1999), swing symmetry increased with body weight support, but stance,
double limb support, and step length symmetry were not affected. However, stance symmetry was greater while walking on the treadmill
than walking overground (Hesse et al., 1999). Hassid et al. (1997) reported greater single limb stance symmetry (a measure equivalent to
swing symmetry) in hemiparetic subjects while walking on a treadmill as compared to walking overground. Interestingly, this increase in
symmetry occurred even at 0% body weight support in some subjects (Hassid et al., 1997). Nevertheless, single limb stance symmetry
improved most consistently at 15-30% body weight support and was disrupted at 50% body weight support in some subjects (Hassid et al.,
1997). Higher belt speeds did not alter this general improvement in symmetry on the treadmill (Hassid et al., 1997). The authors suggested
that treadmill walking might allow hemiparetic subjects to receive more normal and symmetrical step-related sensory feedback, which
could enhance locomotion (Hassid et al., 1997).

Harness-Support Compliance

Vertical ground reaction forces and center of mass movement have been measured in spinal cord injured and neurologically healthy
subjects as they walked on a treadmill with their weight partially supported by a rigid cable or compliant pneumatic cylinder (Gordon et al.,
2000). Support by a rigid cable was found to restrict vertical center of mass movement and reduce peaks in vertical ground reaction force
at heel strike and toe off (Gordon et al., 2000). Support by a compliant pneumatic cylinder allowed vertical center of mass movement
similar to overground locomotion, but peaks in vertical ground reaction force at heel strike were abnormally greater than at toe off (Gordon
et al., 2000). The abnormal vertical ground reaction forces may have been due to viscosity in the pneumatic system since support force still
fluctuated with trunk motion. A dynamic regulator was later added to the pneumatic system, which reduced body weight support fluctuation
during the gait cycle and allowed vertical ground reaction forces comparable to overground gait adjusted for body weight support (Gordon
etal., 2000).

The authors concluded that the body weight support system affects center of mass movement and vertical ground reaction forces, which
could influence afferent information important to training (Gordon et al., 2000). Wilson et al. (2000) provided equipment specifications on
the body weight support system based on clinical feedback and the application of engineering principles. The authors believed a system
that does not allow vertical displacement produces an unnatural form of gait, which is not the goal of therapy (Wilson et al., 2000). They
recommended a Hooke’s law spring system with a stiffness of about 880 N/m, reasoning that it would allow enough vertical motion for
normal gait, but not enough to allow the patient to lose posture (Wilson et al., 2000). Moreover, the increase in support when the spring is
stretched could provide more feedback and reassurance to patients and a smoother safety catch if they should fall (Wilson et al., 2000).

Training Speed

One study has compared the effectiveness of harness-supported treadmill training using different training speeds. Sullivan et al. (2000)
randomly assigned 24 individuals with unilateral stroke to slow (0.5 mph), fast (2.0 mph), and variable (0.5, 1.0, 1.5, 2.0 mph) speed
training groups. The subjects received 20 minutes of harness-supported treadmill training for 12 sessions across 4-5 weeks at the
prescribed treadmill speed(s) (Sullivan et al., 2000). Even though all groups improved their self-selected overground walking velocity after
the training phase, significantly greater improvement occurred in the fast training group (Sullivan et al., 2000). The authors concluded that
training speed might be a practice parameter that enhances the effectiveness of harness-supported treadmill training (Sullivan et al.,
2000).
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For orders or in case of error reports please always mention the device code, the serial number of the h/p/cosmos device
and the delivery date. Use the following telephone- and fax numbers as well as email addresses if you have any questions
concerning delivery dates, service, orders for consumable etc.

A Technical service

phone +49 /86 69 /86 42 25
fax +49 /86 69 /86 42 49
email service@h-p-cosmos.com

B  Sales and Consultation

phone +49/8669/86 420
fax +49 /86 69 /86 42 49
email sales@h-p-cosmos.com

C Headquarters of the company

h/p/cosmos sports & medical gmbh

Am Sportplatz 8
DE 83365 Nussdorf-Traunstein
Germany

phone +49 /86 69 / 86 42 0
fax +49 /86 69 / 86 42 49

email@h-p-cosmos.com
www.h-p-cosmos.com

Building 1

h/p/cosmos development & production
Am Sportplatz 8

DE 83365 Nussdorf-Traunstein

Building 2

h/p/cosmos sales & service
Feldschneiderweg 5

DE 83365 Nussdorf-Traunstein
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