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Introduction

Every treatment with patients asked for an education of he therapist. It isn’t
S0 easy to treat people with severe neurological diseases in water because it
asked for an amount of knowledge and for all, skills to do it and get the right
results. In the world of therapy is in the last decades the believe growing that
many treatments must be done - hands-off- or done by apparatus/robotic. But
many patients will need the hand-on facilitation to perform a movement that
enter the brain and stimulated recovery or compensation/adaptation. The
possibilities to facilitated an movement will be the base to get an movement
“learned” and possible. The learning principle: student — teacher [1] is for
the practice still the best way to learn and master the skills that are necessary.
Furthermore is knowledge about the basic principles about motor learning
and training essential [2,3,4,5,6] and of course is knowledge about the
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guidelines important but most of the guideline have almost no investigation
in their program that goes over this group of patients and most guidelines
have an lot of articles that don’t fit with TIDieR criteria[9] That gives the
therapist not the knowhow and the skills necessary to go successful with this
group of patients in the water. Treatment in the water asked for practice skill
training through an practice course with patients as the Halliwick —approach
[10] but also other techniques as the Water Specific Movement therapy [11],
Bad Ragaz Ring method [12] etc. but we need by these patients also practice
as the NDT -Bobath[13,14,15,16,17] approach, Brunstromm —approach [18],
Carr and Shepherd [19,20] and Motor control [21] principles but for all
practice training with neurological patients and knowledge about their
disease and knowledge about synergy, tone, selectivity and how this can be
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control. We are aware that this approach has according the science [7] no
more value as the approaches that sciences has found, but their approach
isn’t also perfect and the value is strongly subject of discussion [22,23].
Recently in an article, in which the predicting of upper limb recovery was
explained, was a remark what the limitations were of this investigation and
that is often the case. We quoted [23]: “Limitations of the present study
include the lack of severely affected patients with a hemiparesis in the
dominant hand, the restricted generalization to patients with upper limb
motor impairment after a first-ever ischemic stroke, and the focus on stroke
recovery rather than deterioration”. Therefore, created the possibilities for
yourself to handle this group and start and you will see that the success will
come.

Halliwick Ten Points!

To get patients safe in the pool, we must create an environment in which the
patient can handle the water and is capable to train in it. The Halliwick
concept has an ten points program that we need to get control over the body
in the water and when that control is there, this can be an start to better
movement in the water and later on land. In this article only the 10 points
with some explanation, for further explanation see articles and books
[10.11.12].

Mental Adjustment 1: Being able to respond appropriately to a different
environment, situation or task. The learning of breath control is an important
aspect of this work. One such example is adjusting to moving in water
compared to moving on the side of the pool. Or working on breath control
can be used to get more control over the mouth and an better swallowing
performance.

Disengagement 2: An ongoing process throughout the learning by which the
swimmer becomes physically and mentally independent.

Transversal Rotation Control 3: The ability to control any rotation made
about a fronto-transversal axis. This are exercises that stimulated the front-
and back diagonals [25,26]. Neurological diseases has an common problem.
The lack on inhibition will create an higher tone in the muscle pattern that
hold the attitude and will inhibit the movers and especially the fast movers.
The back diagonal(s) are by neurological diseases mostly dominant but this
dominancy is poor, because the selectivity are lacking in this back
diagonal(s) and the inhibit the front diagonal(s). This is on land very difficult
to treat and in water will the dominancy of the back diagonal(s) be less and
therefore more possibilities for the front diagonals to act and of course also
for the back diagonals and both can increase their selectivity.

Sagittal Rotation Control 4: The ability to control any rotation made about
a sagitto-transversal (anterior/posterior) axis. This is the coordination
between the diagonals and their — Keypoints- at hip an shoulder joint and
asked for an good selectivity or for an coordination that use the possibilities
of the body. Then it is important the weight bearing problem is less through
the upthrust of the water.

Longitudinal Rotation Control 5: The ability to control any rotation made
about a sagitto-frontal (longitudinal) axis. An sagittal or longitudinal rotation
isn’t possible as the diagonals don’t work together with the spine as the axis.
But that axis can also rotate.

Combined Rotation Control 6: The ability to control any combination of
rotations. Only the approach Proprioceptive neuromuscular facilitation
(P.N.F.) use this amount of rotation but this asked for more selectivity
because this is done on land. Through the water the body hasn’t the task to
hold the body against the gravity and is it easier to move with less tone.
Rotation are the summon of the possibilities that the body had and especially
on the keypoint places this will be used to control all form of rotation. Also,
the movement in the neck are part of this without the high tone to control the
weight of the head.

Upthrust 7: Trusting the water will support you. Sometimes called ‘mental
inversion’ (because the swimmer must invert their thinking and realise, they
will float and not sink).
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Balance in Stillness 8; Floating still and relaxed in the water. This is
dependent on both mental and physical balance control. When balanced,
other activities can be performed more easily. Imaging floating in water with
no movement and that with an severe neurological or orthopaedic problem!
Total control without any form of aid and this than the base for the next step
movement in the water and the reaction that will occur through the whole
body. This base of treatment can be so important because there is control and
the possibility to move on his own initiative.

Turbulent Gliding 9: A floating swimmer is moved through the water, by
an instructor, without any physical contact between them. The swimmer has
to control unwanted rotations but makes no propulsive movement. After step
8 the instructor makes movement in the water possible through turbulence
that move the body to the instructor without touching the patient.

Simple Progression and Basic Swimming Movement 10: A goal is to
teach on this way to become one with the water and learn to swim. Treatment
in the water can have of course another goal but still swimming should be
one of it. This independency is so important for patient with an sever
handicap. With an elevator in the pool and then ....... free.

These 10 points is the base to get the patient and his instructor train to get
the maximum out the treatment in the water and with this base all other thinks
are possible with an without aids etc.

Often the greatest mistake is that only walking in water is the goal but even
this can be achieve with different levels of water and that makes an lot
difference. Under the level of Th. (Thoracic) 11 the greatest control will be
done by the lower trunk and has the greatest similarity with walking and
balance on land. On the level of Th. 11 there is an different control of the
lower and the upper trunk and in the Halliwick —Language — this is called the
: “Panic Curve”. Above the control must be done more through the upper
trunk and will the movement of the upper trunk have an direct reaction with
the lower trunk and must thus the correction come from the upper trunk.
Bending too far to the front will lift the legs up at the back and the control
will only be possible by an counter movement of the upper trunk to the back,
otherwise this will end with the face in the water. [28,29,30] As the rule on
land when we stand on one leg and bend the upper trunk to the front, will
this a movement of the free leg to back. When we stand on one leg and bend
the upper trunk to the back than the free leg will go to the front and side way
will the free leg give abduction when the upper trunk makes an shortening
and an addiction ( crossing) when the upper trunk create an elongation with
the lower trunk. These rules are especially for balance control essential and
are therefore perfect to train in water without the speed that is require on
land. Balance training is therefore better to exercise in water than in land and
when an person failed, he is wet but no harm is done. One of the base
problems by neurological diseases is to hold the body against the gravity and
that asked for an composition of tone that makes movement and selectivity
more difficult. The greatest effect of water is that this isn’t necessary
anymore and that the tone will decrease after patients are in the water for
some time. The second greatest advantage is that the perception of the body
is more stimulated than on land and that gives much more feedback and
possibilities to react on disturbances. [31,32,33,34] and that reaction is
slower through the resistance of the water. This all makes water an
environment in which training and relearning is very good possible for
everyone.

The Severe stroke patient is the water.

To give an picture how to handle an patient after an severe stroke, we choose
for an combination of casus orientation and treatment techniques to reach the
goal. That walking in water can be improve even better than on land has
Tripp [ 35] investigated in his thesis and he the outcome was very clear! A
patient with an T.C.T. (Trunk Control Test [36]) that never reach the
independent level 100 points, will have on land with all his movements and
transfers need of assistance and/or apparatus to transfer this person from bed
to chair etc. The casus in this article has never more than 48 points of the 100
point that can be achieve.
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The four elements are (T.C.T.) :1. Turning in bed to the right, 2. Turning in
bed to the left. 3. Coming to an sitting position on the edge of the bed. 4.
Sitting for minimal 25- 30 sec. without support.

By this group of patients will the first three often have an score of zero or
maximal 12 points. The last item —sitting on the edge of the bed was
sometimes possible for the 25 sec. but this was often only possible when
there was no movement from the person and the support area. On land means
that every movement must be controlled by others and that every sn transfer
is an exercise that is “too” heavy for the person. Too heavy means that the
power and the selectivity isn’t there to control this movement and the power
is to poor and this exercise has than an magnitude that is more than 1 R. M.
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Loss of selectivity makes the coordination and the strength also poor but that
means not that this isn’t treatable. Task specific can be used to stimulated the
coordination and the power [40,41] of course is the training of transfers
important but this stay for an long period on an training level and has little
variation and the environment isn’t rich enough to learn and create new
movements. We need therefore new movement and more freedom and the
first what we can do in the water isn’t trying to walk — what everyone will-
but start with movements in sitting position and control from this position to
an start for equilibrium reactions in sit.

How? Transport with an douche-chair in the pool and then take the person
on your “knee”.

Photo 1: The patient “sit ‘with his knee against the chest of the therapist. Of course, it can also with the legs of patients left and right over the upper legs of
the therapist. The first position gives more possibilities in movement of the hip and makes the connection between the upper and lower trunk possible.

The position with the legs of the patient in abduction will fixate the lower
trunk and will lie the focus only on the upper trunk.

This position with the knee against the chest gives an good possibility to
control the pelvis and that will be the first exercise to move to the front and
try to set the pelvis in an position that the thoracic- and cervical spine stand
in the right combination. (Of course, when this is too difficult than start with
the hip in abduction). The facilitation is also possible with the hand of the
therapist that are above the edge of the pelvis. This can help the patient to
make the movement of the pelvis and place the pelvis in an position that there
is extension in the lumbar spine and that will give the thoracic —cervical spine
the correct position and will able the head and shoulder to move free. From
this position the first exercises are: 1. Movement of the pelvis to flexion and

extension, first great and totally but later on with more selectivity. 2.Because
the hip and trunk aren’t closed, we can start with movement sideway and
start with equilibrium reactions that has his origin in the trunk and hip. For
older- and/or disable people the balance reaction has need of all system to
come to an bracing of an fall and shift of the weight to one side and make an
step strategy possible.[43] 3. Start can be made lying done and coming to the
sitting position and that will an great amount of variation. This treatment of
the front diagonals is almost impossible on land because than this movement
is far above 1 R.M. and must be done with assistance and often the patient
will use his back diagonals instead of the front diagonals. That this is possible
in water almost directly and absolute not on land, has to do with the loss of
gravity and the support that the water give also by fast movement.

Photo 2 and 3: The same person on the same day, the only difference is that photo 2 is taken when he is sitting on the edge of an bench. He sit with the
feet free and must hold his position under control with his not-affected hand and with the whole trunk in flexion with an pelvis in position all away to back
and the trunk stand in total flexion. That means that there is no correction movement possible in this whole trunk and hips.
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The same day but now in the pool. This knee are against the chest of the
therapist and he is capable of start with an movement of the pelvis to the
front and build up an lumbar extension and is therefore working on his trunk

possibilities. He is now capable to performed exercises and that is impossible
when he sit on an bench even with the feet on the ground, because he will
use his not-affected leg to push and activated the back diagonal to the
affected side and will fall to the back. Perfect example what water can do
and can make an start for training possible on the level of the severe stroke
patient. The problem by stroke patients and balance is that we know from
investigation that the control is done by the not-affected side [44,45]. This
investigation are done in standing position and done by patient treating in an
rehabilitation center and that is only 10 % of the stroke population [9,45].
That means that the control of the affected side must start in the foot and that
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has consequences for the possibilities of the joint above. [46,47,48] Balance
training without the foot as base is only possible as showed in photo 1 and 3
and now is the focus on the trunk and hip that often must do the job because
the foot is fixated by outside braces. On photo 2 you see an device that fixated
the foot but when he is standing on this foot is this the base on which the
balance must projected. Of course, will this also an part in the training in the
water of the balance reaction and then it is important that the foot/ankle is
rather stable or make his stable because otherwise he cannot use his
possibilities in the lower trunk and hip. The focus by the person was more
on an building of an trunk that is capable in sitting position to make
movement to correct the attitude and react on pain but also capable to correct
the thoracic — cervical spine to get optimal possibilities when he is eating
[24].

Photo 4

Photo 5

Photo 4 and 5: Both gentlemen are lying in the water with an “lower trunk support”. But only one will be able to getting to an sitting position when the
support stays on the same place.

The other difference is the “closed-chain” that the gentlemen on photo 5
needed to control his body and the gentlemen on photo 4 has no need for this
fixation and move with his arms and upper trunk trough the water and makes
active elongation and shortening in the trunk. Who is capable to get in an
sitting position is visible when we look to the stomach-muscles. One has
obvious loss of muscle power and we see that ribcage is high and the tone of
the stomach muscle is low and an concentric contraction will be very difficult

and need facilitation. But there is also an difference in treatment goal by both
gentlemen. Photo 5 is searching for balance and by closing all chains he gets
an balance in which he is capable to move his head on his one and create an
better head position that is necessary for an good attitude when he is sitting
and eat. The gentlemen on photo 4,6,7 can now exercise all movements of
his trunk, initiated from his upper trunk to work on an better trunk
coordination and restore his balance performance of the lower trunk /hip
without his legs/feet.

Photo 6

Photo 7

Photo 6 and 7: Gives an impression what movements are possible. At the end an total extension in the trunk with an extension in the hip. This last part is
very heavy because the gravity is counting. The schedule for the increase of the power and coordination is equal with the 1 R.M. (Repetition Maximum)
because the top “lift” isn’t possible after two or three times and that means that he performed almost against the 100% and therefore will the fatigue come
fast and is three times of 5 rehearsal an good start to increase his power and coordination in this task specific exercise [37,38,39]. *

Too often is the only treatment in the water —walking. And of course, is this
an important part of the treatment but when we try to create an therapy than
is the trunk exercising essential for an recovery of the trunk movements.
Walking asked for an stable foot or feet and often isn’t that the case and must
we search for a stabilization of the ankle joint. When that is done than this
therapy can start and that will give an adaptation of the remaining part of the
body on that stabilization. Working primarily on the trunk in sitting of lying
position, the stability of the foot/ feet isn’t so important and we can exercise
the remaining part of the body that is essential for balance and walking
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especially the diagonals and the lower trunk and hips. Even is it possible in
lying position the stability of the ankle to increase and make the walking
possible with an stable ankle joint. Still, everyone has right when he said that
walking and balance is only possible in the position that this is necessary —
Task specific Element [40]. But stroke patient with so little possibilities, start
with the sitting and lying position with a lot of assistance and create there the
first movement even with resistance and make the walking part in the
beginning small.
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Photo 8

Another problem is that she is sitting during the day in an wheelchair. No
lower trunk control on the affected side makes sitting and react on pain and
pressure, poor. Also, in this case and the time she was able to change, was
poor. After one hour she complains and she must be move through an nurse.

After the treatment in the pool, she experiences after the third time that she
hasn’t less complain and was able to correct their attitude better. We than

Photo 10

Photo 9

decide to do an training of two patients both with an severe stroke and with
almost the same complains. Lady A (photo 8,9,10,11) get an treatment in the
pool of 45 minutes 2 times an week in which the trunk training was an
essential element and was done with almost 100% of 1 R.M.

=

Photo 11

Photo 10 and Photo 11: Here the treatment in the water with an very intensive (heavy) exercising of the trunk to get an shortening starting in the hip with
active exhortation. But now is one photo 11 visible the active exhortation of the affected hip and the great reaction in the trunk. Only the upper part is still
an little bit in extension rotation an sign that the back diagonal starting from the not-affected side is still used. To change this the not -affected leg was
complete free and affected leg was the anchor and now was the extension rotation gone

This is so heavy that after 4 times she wasn’t able to get this attitude under
control but after an short break she could it again. That means: we were able
to get here muscle fatigue and that will stimulate the coordination and the
power of the muscle and created more tone and muscle power in the affected
buttock. That will translate in an better control and variation in the sitting

position and less complains and pain. We compare the results with Lady B
that has the same complains and the same TCT. She receives also an
treatment of 45 minutes and 2 times an week over an period of three week.
But here treatment was focus on the transfers in bed and sitting against
resistance. [49,50,51,52]

Lady B T1 T2
Turn right 12 12
Turn left 0 0-12
Coming tosit | 0 0
Sit (30sec.) 25?7 |25

Lady A T1 T2
Turn right 12 25
Turn left 0 12
Coming tosit | 0 25
Sit (30sec.) 12-25 25

Table 1: TCT

Remarkable was the fast recovery of the ability (lady A) of the turn over the
affected side and coming to sit in 3 weeks. Both are active movements of the
lower trunk and hip and asked for endorotation (coming to sit) and
exorotation (going in lying position). After this result we take lady B also in
the pool with the same program to stimulated the lower trunk and the hip
muscle and she also react perfect and was capable within 4 weeks to get on
their own coming to sit on the edge of the bed. The sitting training in the pool
is more direct than every training on land and we think that this has to do
with the possibilities to move on the own and the possibilities to create an
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training model to improve the coordination and the power. The speed in
which this occur give us the feeling that the possibilities were present but
that the land —exercises cannot stimulate them enough. There was also an
great different between the sitting movement possibilities and the complains
of the both patients. Tlmeans the first measurement point. T2 means the
second measurements point after three weeks. 25? she manages to sit for 30
second but it was on the border (Lady B) and lady A was capable to sit on
edge of bed but cannot sustain that attitude for 30 seconds.
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Lady B T1 T2 Lady A T1 T2

To the front | 0 0 To the front | 0 10

On left 4 (Times) 5T On left 5T 5T

On right 0 0 On right 0 5T

Pain After 45 min | After 45 min | Pain After 50 min No pain after 2 hour
Cushion present present Cushion Present No cushion

Table 2: Sitting movements measurement over 2 hours’ time.

Regrettable the rehabilitation has not his focus on this part but more on
walking. But for walking are the extension of the hip muscles essential and
must be an extra training item to have an positive influence on the walking
performance. As sitting must be trained by improving the power and
coordination of the lower trunk (whole trunk) and the hip, we must this
integrated as an part for the improvement of the walking performance.
Walking only is never enough; we must change the difficulties and there is
an part that must be strengthening in an task specific way. Learning is only
possible as the possibilities of the body are change /improve because
otherwise must the damaged brain react with that what it has. The case report
shows possibilities to improve the independency of stroke patients faster and
superior on land therapy but it is rare that no investigation of any guideline
has investigate this dependency in and around bed. And the introduction of
hydrotherapy as an better therapy to improve the movement in and around
bed still very far away. Of course, is the angle of the hip not right for
standing, balance in stand and walking. The buttock muscle has an longitude
that isn’t right for those movements. Only the “raising “out the water (Photo
7) gives an concentric extension in the hip that can be compared with
standing etc. But on land this isn’t possible by severe stroke patients because
the gravity is too high and often the exercises to improve the coordination
and power must be done on an bench in an lying position with an elongated
gluteal muscle. And there is the problem that this patient often has in the
mobility of the hip and the knee. [53,54] Often the hip has too much

exorotation mobility and the power of the endorotation- muscles is almost
zero. That will give an problem in the control of the swing phase with exo to
the stand-phase with “push-off (endo) and therefore with the movement over
the affected hip. That is on land very difficult because of the lack of power,
coordination and the dominancy of the extension synergy. Often people think
that this selectivity is gone after an stroke. We know that when people are
able to stand with support the resistance against the swing leg (not-affected
leg) give this an concentric contraction in the gluteal muscle and make the
movement over the hip possible. By this group of patients is that stand
performance very difficult on land. Another problem is de restriction in the
knee extension through an too high tone of the hamstrings. This occur after
an bad bed-attitude on the back in which the paretic leg is bending and fall
in exorotation and create pain that increase the flexion and the tone. This can
occur in one night !![49] We can counter this with plaster techniques [54],
but hydrotherapy can sometimes do the job and certainly can help to restore
faster after the plaster techniques [56]. The power that is necessary to get an
movement over the hip during walking on land isn’t now reached. That need
further training with task specific resistance treatment and also walking in
the pool against the resistance of the water or resistance of the therapist or
both. This is an moment that gives us an view what there is still possible after
an stroke when the gravity isn’t there. From this base we go further to get
more extension in the affected leg and therefore the best selectivity.

Photo 12: This gentlemen after an stroke with an paretic side left wasn’t able to sit on his own without an support of his not-affected hand.

His T.C.T. was 12/12/12/12, he has for all this movement need of
facilitation/assistance. He couldn’t make an movement on his own in bed,
but sitting in the wheelchair he changed his attitude but not from the lower
trunk but from the upper trunk. His time sitting with no complain was
maximal 2 hours than his affected buttock was hurting. But the greatest
problem was the restriction of the extension of his affected knee. He has an
treatment with plaster regression. [54.58.59]
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Still after the plaster technique the tone and the length of hamstrings was
better, but the extensor muscle of the knee were “too Long “in de sarcomeres
and to shortening them we need to give concentric extensor training of
almost 100% 1. R.M. to created hypertrophy and restore the reciprocal
innervation and created an good knee extension. On land this was almost
impossible even with an back splint.
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Photo 13 Photo 13: After the plaster treatment working on an “hypertrophy” of the extensor muscles of the knee. But this was almost impossible because
the load that is need to activated the extensor muscle could only with an certain degree of flexion in his affected knee.
That means that he must bend his not-affected knee an lot and “hope “that the reaction occur in his affected knee. This was heavy and result often in total

collapse and this photo gives a good image.

The amount of extension in his neck is very great and the extension in his affected arm also and that are signs that he used an Symmetric Tonic Neck Reaction

(S.T.N.R.) [60,49,50]

And that means that the legs are flexed instead of extension and of course especially in the affected leg.

On land the only possibility was to make an back splint that allow some flexion and then let him stay on it and feel or there is an reaction in the muscle and

try this to integrated in walking exercises. But in the water — lying ......

Photo 14: Amazing with an little support under the scapula his affected leg (right) makes an closed chain with his not —affected leg and both give
extension.

We were capable to make the support on the heel of the affected leg and he
react immediately with extension and that we could increase to an level of
75% 1.R.M. by resistance to the not-affected leg towards flexion. And after
the third week he was able to walk in the pool with an water level higher than
Th 11. The treatment program was therefore immediately changes and the
most important part was aquatic therapy with the resistance part as the most
importance part.

That means:

1. Two times an week in the pool with this (photo 17) resistance part in lying
position and after an few weeks also in standing position (picture 1) [41]
always 3 times 10 rehearsal and with the focus on signs of fatigue and that 3
times a week. 2. We search every time how we can increase the resistance to
get the best progression. 3. We try to walk in the pool in all direction and
with an slow decrease of the water level. 4. The extension of knee was the
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best when he walks backward. 5.0f course, we try to translate this to the
land but that was only possible when the water level was under Th 11 and
with an back splint. And the backward walking was on land also the best way
to get an reaction of the knee extensor. An example that land and water isn’t
comparable in this case because on land it was too difficult to perform and
in the water the movement was faster an movement of his own.

Compare water-therapy with land- therapy gives the conclusion, that only in
water there was an possibility to recover! On photo 16 there is one person
that support the lying person but never under the head. Let the head free
because everyone will try of hold the head in the mid and let the diagonals
work. By an patient with stroke the power that the affected leg can give, is
determined for the amount of resistance and that count also for the amount
of resistance against the stand phase as the resistance against the swing phase
in this lying position.
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Photo 15 and Photo 16: Remarkable phenome by severe stroke patients with an high perception loss in their affected leg and still there was always an
closed chain [62]. The chain that this people make on his own, was also the reason that there was an active extension in the hip and that an hand under the
heel, was answer with pressure and an increasing of the extension contraction in the hip. And that is the force we need as we walk. Photo 16. The power of

the diagonals. Resistance against the heel of one leg and against the foot of the other leg, with 75% of 1 R.M. training of both sides all away through the
diagonals of the whole bode, front and back, agonist and antagonist.

Stand phase (in lying position) resistance under the heel will give an
extension in the whole leg with an action of the buttock muscle, but the
reaction will continue to the other side and there we see an retroflexion in
the shoulder. There will be immediately an reaction in the other —front
diagonal -, we see there the arm in anteflexion and the leg in the hip in
flexion. This is an instable situation with much rotation in the trunk and
therefore it wise to give resistance against the heel (stand phase) and on the
front of the foot (swing phase). The resistance that can be give, will be
determined by the weakest part and mostly the emphasis lies on the stand

phase. Therefore, will the resistance on the heel determined what amount of
resistance is of an good R. M. (75%). Of course, will an patient after an
severe stroke use his synergy and that isn’t wrong but pay attention that the
person holds the control over the lying position. The most often seen synergy
reaction is plantar flexion in the ankle and endorotation /adduction in the leg
but when the extension is good present in the hip extensor than will this have
an good effect on the walking capacity. That the plantar flexion is present,
must be counter by treatment to hold the muscle of the calf on prefect length
[54]to prevent an striker foot.

Photo 17: Here without support training of the keypoint of the hip. Here the same rule the resistance on the affected is the base but be aware that the
resistance against the other leg will increase the amount of power that the affected can deliver. This is called the “Ramiste — Phenome” and that can also for
adduction.

Photo 16 shows an exercise against resistance to increase the power an
coordination of the extension of the affected leg. And the amount of
resistance that can be give on the not-affected leg determined the reaction
under the heel and that is the important reaction because there we can
increase the power and coordination of an concentric contraction what often
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isn’t possible on land. Photo 17 there lies the focus on the abduction activity.
Now by giving resistance on the outside of the not-affected leg, we see an
concentric contraction of the abductors on the affected side and can we build
an better hip stability for the stand phase.
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Picture 1: Standing on the edge of the pool, we give resistance against the swing leg (Not-affected). That can start with an very small swing but with an high
resistance almost against the 100% R.M. We know what his affected leg can deliver on stability power and that is therefore 1 R.M. we can start with almost
100% R.M., then we need only an few rehearsals and variation can now occur in the amount of resistance, the among of the swing phase and the direction

variation and this will always have the first reaction on the leg that stand.

Both resistance treatment can be altered in load and resistance but also in
direction and variation and has always an total effect. It is always an task
specific treatment and never an isolated muscle strengthening and that means
that also the coordination will be improved and not alone the power.

Isolated muscle strengthening can be necessary when the task isn’t possible
for the patient [63,64].

But working in the pool makes always an task possible and makes the
resistance training therefore more than only power improvement.

Photo 18: Here an combination of resistance against only one leg for extension leg with an dorsal flexion in the same foot. To hold the position under
control and give resistance must he perform an combination of selectivity and power.

Conclusion

The part lying in the water is so useful to created more power and
coordination and with the exercises on the edge and with the different water
levels is walking and standing exercises almost always possible.

This is something that to little people has investigated.

What is possible for severe patient with an stroke in an training in the water,
we say the effect on sitting but what is the effect on this patient, walking in
the water and after that on land.

But the start wasn’t possible when the water wasn’t used. That means that
this patient never experiences walking and that many people concluded that
walking isn’t possible. An pity all patient can walk in water!!! Even patient
with only an stretch reflex!! And with the program [41] to treat fall problems,
we can further improve the possibilities of the selectivity /power and
coordination.

Auctores Publishing LLC — Volume 8(8)-284 www.auctoresonline.org
ISSN: 2639-4162

References:

1. Aalsma E. Hoeve A. & Zitter 1. (2013). Vakmanschap (3):
Hybride leeromgevingen Leren van het beroepsonderwijs. O&O
/NR 4. 10-23.

2. BoschF. (2010) . Krachttraining en codrdinatie. 2012 Uitgevers.

3. Beek P. Nieuwe, (2011). praktisch relevante inzichten in
techniektraining Motorisch leren: het belang van een externe
focus van aandacht (deel 1 tm10 ) Sportgericht.

4. Henz D. Schollhorn W. (2016). Differential training Facilitates
Early consolidation in Motor learning. Frontiers in Behavioral
Neuroscience 120-129

5. Kurz J. Gosenheimer A. Schumann B. Steimetz F. Schollhorn
W. (2016). Differenzielles Gangtraining in der stationdren
Rehabilitation bei Knie- oder Hift-TEP. B& G
Bewegungstherapie und Gesundheitssport.

Page 9 of 11


https://scholar.google.com/scholar?q=Silva+BC,+Cusano+NE,+Bilezikian+JP.+(2018).+Primary+hyperparathyroidism.+Best+Pract+Res++Clin+Endocrinol+Metab+&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Silva+BC,+Cusano+NE,+Bilezikian+JP.+(2018).+Primary+hyperparathyroidism.+Best+Pract+Res++Clin+Endocrinol+Metab+&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Silva+BC,+Cusano+NE,+Bilezikian+JP.+(2018).+Primary+hyperparathyroidism.+Best+Pract+Res++Clin+Endocrinol+Metab+&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=BoschF.+%282010%29+.+Krachttraining+en+co%C3%B6rdinatie.+2012+Uitgevers.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Beek+P.+Nieuwe%2C+%282011%29.++praktisch+relevante+inzichten+in+techniektraining+Motorisch+leren%3A+het+belang+van+een+externe+focus+van+aandacht+%28deel+1+tm10+%29+Sportgericht.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Beek+P.+Nieuwe%2C+%282011%29.++praktisch+relevante+inzichten+in+techniektraining+Motorisch+leren%3A+het+belang+van+een+externe+focus+van+aandacht+%28deel+1+tm10+%29+Sportgericht.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Beek+P.+Nieuwe%2C+%282011%29.++praktisch+relevante+inzichten+in+techniektraining+Motorisch+leren%3A+het+belang+van+een+externe+focus+van+aandacht+%28deel+1+tm10+%29+Sportgericht.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Henz+D.+Schollhorn+W.+%282016%29.+Differential+training+Facilitates+Early+consolidation+in+Motor+learning.+Frontiers+in+Behavioral+Neuroscience++120-129&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Henz+D.+Schollhorn+W.+%282016%29.+Differential+training+Facilitates+Early+consolidation+in+Motor+learning.+Frontiers+in+Behavioral+Neuroscience++120-129&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Henz+D.+Schollhorn+W.+%282016%29.+Differential+training+Facilitates+Early+consolidation+in+Motor+learning.+Frontiers+in+Behavioral+Neuroscience++120-129&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Kurz+J.+Gosenheimer+A.+Schumann+B.+Steimetz+F.+Schollhorn+W.+%282016%29.+Differenzielles+Gangtraining+in+der+station%C3%A4ren+Rehabilitation+bei+Knie-+oder+H%C3%BCft-TEP.+B%26+G+Bewegungstherapie+und+Gesundheitssport.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Kurz+J.+Gosenheimer+A.+Schumann+B.+Steimetz+F.+Schollhorn+W.+%282016%29.+Differenzielles+Gangtraining+in+der+station%C3%A4ren+Rehabilitation+bei+Knie-+oder+H%C3%BCft-TEP.+B%26+G+Bewegungstherapie+und+Gesundheitssport.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Kurz+J.+Gosenheimer+A.+Schumann+B.+Steimetz+F.+Schollhorn+W.+%282016%29.+Differenzielles+Gangtraining+in+der+station%C3%A4ren+Rehabilitation+bei+Knie-+oder+H%C3%BCft-TEP.+B%26+G+Bewegungstherapie+und+Gesundheitssport.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Kurz+J.+Gosenheimer+A.+Schumann+B.+Steimetz+F.+Schollhorn+W.+%282016%29.+Differenzielles+Gangtraining+in+der+station%C3%A4ren+Rehabilitation+bei+Knie-+oder+H%C3%BCft-TEP.+B%26+G+Bewegungstherapie+und+Gesundheitssport.&btnG=

J. General medicine and Clinical Practice

6.

10.

11.

12.

13.

14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Schollhorn W. (2009). Time scales of adaptive behavior and
motor learning in the presence of stochastic perturbations.
Human Movement Science. 111-119

Veerbeek JM. van Wegen E. van Peppen R. van der Wees PJ .
Hendriks E. Rietberg M. Kwakkel G. (2014). What is the
evidence for physical therapy poststroke? A systematic review
and meta-analysis. PLoS One. Feb 4;9(2)

Keus S. Munneke M. Graziano M. et al. (2014). European
Physiotherapyt ~ Guideline  for  Parkinson’s  disease
KNGF/Parkinsonnet. The Netherlands.

Hoffmann TC. Perera R. Altman DG. Altman D. Barbour et all.,
(2016). Dixon-Woods M.McCulloch P.Wyatt JC.Chan Phelan
AW. Michie S. Better Reporting of Interventions: Template for
Intervention Description and Replication (TIDieR) Checklist
and Guide]. Gesundheitswesen. Mar;78(3):175-88.

Lambeck J. Hydrotherapie . Uigave N.P.I. 2001. ISBN;
9076986096.

Camper U. (1995). Wasserspezifische bewegungstherapie und
training. Gustav Fisher verlag.

Cha H. Young-Jun Shin Y. Kim M (2017). Effects of the Bad
Ragaz Ring Method on muscle activation of the lower limbs and
balance ability in chronic stroke: A randomised controlled trial.
Hong Kong Physiother; 37:39-45

Davies P. Steps to follow. (1999). The comprehensive treatment
of patients with hemiplegie. Second edition. Completely revised
and updated. Springer-Verla

Davies P. Right in the Middle. Springer Verlag.1990

Davies P. (1997).Starting again. Springer Verlag.

Howle J. Neuro-Developmental Treatment approach. NDTA
2003.

Bassge- Gjelsvik E. Form and Function Thieme Burnstromm S.
(1970). Movement therapy in hemiplegia. Harper &Row

Carr J. Sherperd R. Neurological Rehabilitation. Butterworth &
Heinemann. 1998.

Johnstone M. Restoration of motor function in stroke patient.
Churchill Livingstone. 1978.pag; 52-72

Shumway-Cook A. WoollacottM. Motor Control. Lippincott
Williams& Wilkins 2007.

Bernhardt j. Borschmann k. Boyd 1. Thomas Carmichael S.
Corbett D. Cramer S. Hoffmann T. Kwakkel G. Savitz S.
Saposnik G. Walker M. Ward N. (2016). Moving rehabilitation
research forward; Developing consensus statements for
rehabilitation and recovery research. International Journal of
Stroke, Vol. 11(4) 454-458.

V.d. Vliet R.S elles R. Andrinopoulou E. Nijland R. Ribbers G.
Frens M. Meskers C. Kwakkel G. Predicting Upper Limb Motor
Impairment. Recovery after Stroke: A Mixture Model. Annals of’
Neurology

Jan van de Rakta, (2021). Steve McCarthy-Grunwald,
Swallowing and the attitude of the neck/body! Iza. J. Sports Reh.
Po.; 8 (17)

Jan van de Rakt (2015). Steve McCarthy-Grunwald. Diagonals
Part One” Ita J Sports Reh Po 2; 3; 146 -169

J. Van de Rakt, S. (2015). McCarthy-Grunwald. Diagonals Part
Two: Assessment and Trunk Rules. /ta Sports Reh Po 20157, 2;
3,262 -298;

Knott M. Voss D. (1970). Komplexbewegungen. Gustav Fischer
Verlag

Van de Rakt J, (2020). McCarthy-Grunwald S. Physical
treatment of individuals with dementia. Part 1 A. Ita. J. Sports
Reh. Po.; 7; 2; 1546-1581.

Van de Rakt J, (2021). McCarthy-Grunwald S. Physical
treatment of individuals with dementia. Part 1 B. Ita. J. Sports
Reh. Po.; 16;(8); 3; 1694— 1730

V.d.Rakt J. (2013). Balanstraining bij ouderen. Physios. (4) 11-
25.

Auctores Publishing LLC — Volume 8(8)-284 www.auctoresonline.org
ISSN: 2639-4162

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

44.

45.

46.

47.

48.

49.

50.

Copy rights@ Jan van de Rakt,

Sato M.Miyake J. Hashimoto Y. and Kajimoto H. (2010). Tactile
Perception of a Water Surface: Contributions of Surface Tension
and Skin Hair. A.M.L. Kappers et al. (Eds.): EuroHaptics

Sato D. Onishi H. Yamashiro K. Iwabe T. Shimoyama Y.
Maruyama A. (2011). Water Immersion to the Femur Level
Affects Cerebral Cortical Activity in Humans: Functional Near-
Infrared Spectroscopy Study. Brain Topography

Sato D. Yamashiro K. Onishi H. Shimoyama Y. Yoshida T.
Maruyama A. (2012). The effect of water immersion on short-
latency somatosensory evoked potentials in human. BMC
Neuroscience.

Sato D. Seko C. Hashitomi T. Sengoku Y. & Nomura T. (2015).
Differential effects of water-based exercise on the cognitive
function in independent elderly adults. Aging Clinical and
Experimental Research.

Tripp W. effekte der Bewegungstherapie im wasser auf die
funktionelle mobilitat bei Schlaganfallpatienten — Eine
kontrollierte, randomisierte studie. Thesis 20111. Frankfurt am
Main

Franchignoni D (1997). Trunk Control Test as an early predictor
of stroke rehabilitation outcome. Stroke 28:1382- 1385

Seo D and others. Reliability of the One-Repetition Maximum
Test Based on Muscle Group. Journal of Sports Science &
Medicine, 01, 11(2):221-225.

Dohoney p. Chromiak a. Lemire d. Abadie b. And kovacs c.
(2002). Prediction of one repetition maximum (1-rm) strength
from a 4-6 rm and a 7-10 rm submaximal strength test in healthy
young adult males. Journal of exercise Physiology. 5 (3) 54-59.
Van de Goolberg T. (2017). De Reha boom. Uitgever Publish &
More.

Gopaul U. Van Vliet P. Callister R. Nilsson M. Carey L. (2019).
COM bined Physical and somatoSEnsory training after stroke:
Development and description of a novel intervention to improve
upper limb function. Physiotherapy Res Int..Jan;24(1): e1748.
Jan van de Rakt, (2011). Steve McCarthy-Grunwald Physical
treatment (Hydrotherapy) by individuals with and without
dementia. Aquatic exercising. Part 1 ta. J. Sports Reh. Po; 9 (19);
1;3; 1989-2017;

V.d.Rakt J. Statiek. Nieuwsbrief NHV;2(12)3-9.

Geurts A. De Haar M. Van Nes 1. (2005). Duysens J. A review
of standing balance recovery from stroke. Gait & Posture.
Buurke J. (2005). WALKING AFTER STROKE. Co-ordination
Patterns & Functional Recovery. Thesis.

Van de Rakt J. (2017). McCarthy-Grunwald S. How evident are
the guidelines for stroke 20147 Ita J Sports Reh Po. 670 — 680;
Jan van de Rakt, (2018). Steve McCarthy-Grunwald - Diagonals
Part 7 Stroke 5 Walking: What say the scientist and what is best
practice. Ita. J. Sports Reh. Po.

Jan van de Rakt, (2019). Steve McCarthy-Grunwald; Diagonals
Part 8. Stroke 6 Analysis of walking pattern and treatment. Ita.
J. Sports Reh. Po

Jan van de Rakt, (2019). Steve McCarthy-Grunwald Diagonals
Part 9 Analysis of walking pattern. Learn to assess. Ita. J. Sports
Reh. Po.; 1253 -1294

Jan van de Rakt, (2016). Steve McCarthy-Grunwald. Diagonals
Part three — Pathology. The Stroke patient: How we can train the
diagonals to create a better result. /ta J Sports Reh Po; 3; 1 ;576
-615

Jan van de Rakt, (2016). Steve McCarthy-Grunwald. Diagonals
Part four — Stroke 2. Transfers in bed and the chain rules. /ta J
Sports Reh Po; 3; 1; 616 — 669;

Jan van de Rakt, Steve McCarthy-Grunwald Diagonals Part Five
— Pathology How can we develop the diagonals so each
individual achieves optimal recovery following a stroke? Ita. J.
Sports Reh. Po.

Page 10 of 11


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sch%C3%B6llhorn+W.+%282009%29.+Time+scales+of+adaptive+behavior+and+motor+learning+in+the+presence+of+stochastic+perturbations.+Human+Movement+Science.+111-119&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sch%C3%B6llhorn+W.+%282009%29.+Time+scales+of+adaptive+behavior+and+motor+learning+in+the+presence+of+stochastic+perturbations.+Human+Movement+Science.+111-119&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sch%C3%B6llhorn+W.+%282009%29.+Time+scales+of+adaptive+behavior+and+motor+learning+in+the+presence+of+stochastic+perturbations.+Human+Movement+Science.+111-119&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Veerbeek+JM.+van+Wegen+E.+van+Peppen+R.+van+der+Wees+PJ+.+Hendriks+E.+Rietberg+M.+Kwakkel+G.+%282014%29.+What+is+the+evidence+for+physical+therapy+poststroke%3F+A+systematic+review+and+meta-analysis.+PLoS+One.+Feb+4%3B9%282%29&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Veerbeek+JM.+van+Wegen+E.+van+Peppen+R.+van+der+Wees+PJ+.+Hendriks+E.+Rietberg+M.+Kwakkel+G.+%282014%29.+What+is+the+evidence+for+physical+therapy+poststroke%3F+A+systematic+review+and+meta-analysis.+PLoS+One.+Feb+4%3B9%282%29&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Veerbeek+JM.+van+Wegen+E.+van+Peppen+R.+van+der+Wees+PJ+.+Hendriks+E.+Rietberg+M.+Kwakkel+G.+%282014%29.+What+is+the+evidence+for+physical+therapy+poststroke%3F+A+systematic+review+and+meta-analysis.+PLoS+One.+Feb+4%3B9%282%29&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Veerbeek+JM.+van+Wegen+E.+van+Peppen+R.+van+der+Wees+PJ+.+Hendriks+E.+Rietberg+M.+Kwakkel+G.+%282014%29.+What+is+the+evidence+for+physical+therapy+poststroke%3F+A+systematic+review+and+meta-analysis.+PLoS+One.+Feb+4%3B9%282%29&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Keus+S.+Munneke+M.+Graziano+M.+et+al.+%282014%29.+European+Physiotherapyt+Guideline+for+Parkinson%E2%80%99s+disease+KNGF%2FParkinsonnet.+The+Netherlands.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Keus+S.+Munneke+M.+Graziano+M.+et+al.+%282014%29.+European+Physiotherapyt+Guideline+for+Parkinson%E2%80%99s+disease+KNGF%2FParkinsonnet.+The+Netherlands.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Keus+S.+Munneke+M.+Graziano+M.+et+al.+%282014%29.+European+Physiotherapyt+Guideline+for+Parkinson%E2%80%99s+disease+KNGF%2FParkinsonnet.+The+Netherlands.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hoffmann+TC.+Perera+R.+Altman+DG.+Altman+D.+Barbour+et+all.%2C+%282016%29.+Dixon-Woods+M.McCulloch+P.Wyatt+JC.Chan+Phelan+AW.+Michie+S.+Better+Reporting+of+Interventions%3A+Template+for+Intervention+Description+and+Replication+%28TIDieR%29+Checklist+and+Guide%5D.+Gesundheitswesen.+Mar%3B78%283%29%3A175-88.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hoffmann+TC.+Perera+R.+Altman+DG.+Altman+D.+Barbour+et+all.%2C+%282016%29.+Dixon-Woods+M.McCulloch+P.Wyatt+JC.Chan+Phelan+AW.+Michie+S.+Better+Reporting+of+Interventions%3A+Template+for+Intervention+Description+and+Replication+%28TIDieR%29+Checklist+and+Guide%5D.+Gesundheitswesen.+Mar%3B78%283%29%3A175-88.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hoffmann+TC.+Perera+R.+Altman+DG.+Altman+D.+Barbour+et+all.%2C+%282016%29.+Dixon-Woods+M.McCulloch+P.Wyatt+JC.Chan+Phelan+AW.+Michie+S.+Better+Reporting+of+Interventions%3A+Template+for+Intervention+Description+and+Replication+%28TIDieR%29+Checklist+and+Guide%5D.+Gesundheitswesen.+Mar%3B78%283%29%3A175-88.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hoffmann+TC.+Perera+R.+Altman+DG.+Altman+D.+Barbour+et+all.%2C+%282016%29.+Dixon-Woods+M.McCulloch+P.Wyatt+JC.Chan+Phelan+AW.+Michie+S.+Better+Reporting+of+Interventions%3A+Template+for+Intervention+Description+and+Replication+%28TIDieR%29+Checklist+and+Guide%5D.+Gesundheitswesen.+Mar%3B78%283%29%3A175-88.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hoffmann+TC.+Perera+R.+Altman+DG.+Altman+D.+Barbour+et+all.%2C+%282016%29.+Dixon-Woods+M.McCulloch+P.Wyatt+JC.Chan+Phelan+AW.+Michie+S.+Better+Reporting+of+Interventions%3A+Template+for+Intervention+Description+and+Replication+%28TIDieR%29+Checklist+and+Guide%5D.+Gesundheitswesen.+Mar%3B78%283%29%3A175-88.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Lambeck+J.+Hydrotherapie+.+Uigave+N.P.I.+2001.+ISBN%3B+9076986096.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Lambeck+J.+Hydrotherapie+.+Uigave+N.P.I.+2001.+ISBN%3B+9076986096.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Camper+U.+%281995%29.+Wasserspezifische+bewegungstherapie+und+training.+Gustav+Fisher+verlag.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Camper+U.+%281995%29.+Wasserspezifische+bewegungstherapie+und+training.+Gustav+Fisher+verlag.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/?term=Cha+HG&cauthor_id=30931045
https://pubmed.ncbi.nlm.nih.gov/?term=Shin+YJ&cauthor_id=30931045
https://pubmed.ncbi.nlm.nih.gov/?term=Kim+MK&cauthor_id=30931045
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Davies+P.+Steps+to+follow.+%281999%29.+The+comprehensive+treatment+of+patients+with+hemiplegie.+Second+edition.+Completely+revised+and+updated.+Springer-Verla&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Davies+P.+Steps+to+follow.+%281999%29.+The+comprehensive+treatment+of+patients+with+hemiplegie.+Second+edition.+Completely+revised+and+updated.+Springer-Verla&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Davies+P.+Steps+to+follow.+%281999%29.+The+comprehensive+treatment+of+patients+with+hemiplegie.+Second+edition.+Completely+revised+and+updated.+Springer-Verla&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Davies+P.+Right+in+the+Middle.+Springer+Verlag.1990+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Davies+P.+%281997%29.Starting+again.+Springer+Verlag.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Howle+J.+Neuro-Developmental+Treatment+approach.+NDTA+2003.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Howle+J.+Neuro-Developmental+Treatment+approach.+NDTA+2003.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bass%C3%B8e-+Gjelsvik+E.+Form+and+Function+Thieme+Burnstromm+S.+%281970%29.+Movement+therapy+in+hemiplegia.+Harper+%26Row&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bass%C3%B8e-+Gjelsvik+E.+Form+and+Function+Thieme+Burnstromm+S.+%281970%29.+Movement+therapy+in+hemiplegia.+Harper+%26Row&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Carr+J.+Sherperd+R.+Neurological+Rehabilitation.+Butterworth+%26+Heinemann.+1998.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Carr+J.+Sherperd+R.+Neurological+Rehabilitation.+Butterworth+%26+Heinemann.+1998.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Johnstone+M.+Restoration+of+motor+function+in+stroke+patient.+Churchill+Livingstone.+1978.pag%3B+52-72+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Johnstone+M.+Restoration+of+motor+function+in+stroke+patient.+Churchill+Livingstone.+1978.pag%3B+52-72+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shumway-Cook+A.+WoollacottM.+Motor+Control.+Lippincott+Williams%26+Wilkins+2007.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shumway-Cook+A.+WoollacottM.+Motor+Control.+Lippincott+Williams%26+Wilkins+2007.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bernhardt+j.+Borschmann+k.+Boyd+l.+Thomas+Carmichael+S.+Corbett+D.+Cramer+S.+Hoffmann+T.+Kwakkel+G.+Savitz+S.+Saposnik+G.+Walker+M.+Ward+N.+%282016%29.+Moving+rehabilitation+research+forward%3B+Developing+consensus+statements+for+rehabilitation+and+recovery+research.+International+Journal+of+Stroke%2C+Vol.+11%284%29+454%E2%80%93458.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bernhardt+j.+Borschmann+k.+Boyd+l.+Thomas+Carmichael+S.+Corbett+D.+Cramer+S.+Hoffmann+T.+Kwakkel+G.+Savitz+S.+Saposnik+G.+Walker+M.+Ward+N.+%282016%29.+Moving+rehabilitation+research+forward%3B+Developing+consensus+statements+for+rehabilitation+and+recovery+research.+International+Journal+of+Stroke%2C+Vol.+11%284%29+454%E2%80%93458.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bernhardt+j.+Borschmann+k.+Boyd+l.+Thomas+Carmichael+S.+Corbett+D.+Cramer+S.+Hoffmann+T.+Kwakkel+G.+Savitz+S.+Saposnik+G.+Walker+M.+Ward+N.+%282016%29.+Moving+rehabilitation+research+forward%3B+Developing+consensus+statements+for+rehabilitation+and+recovery+research.+International+Journal+of+Stroke%2C+Vol.+11%284%29+454%E2%80%93458.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bernhardt+j.+Borschmann+k.+Boyd+l.+Thomas+Carmichael+S.+Corbett+D.+Cramer+S.+Hoffmann+T.+Kwakkel+G.+Savitz+S.+Saposnik+G.+Walker+M.+Ward+N.+%282016%29.+Moving+rehabilitation+research+forward%3B+Developing+consensus+statements+for+rehabilitation+and+recovery+research.+International+Journal+of+Stroke%2C+Vol.+11%284%29+454%E2%80%93458.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bernhardt+j.+Borschmann+k.+Boyd+l.+Thomas+Carmichael+S.+Corbett+D.+Cramer+S.+Hoffmann+T.+Kwakkel+G.+Savitz+S.+Saposnik+G.+Walker+M.+Ward+N.+%282016%29.+Moving+rehabilitation+research+forward%3B+Developing+consensus+statements+for+rehabilitation+and+recovery+research.+International+Journal+of+Stroke%2C+Vol.+11%284%29+454%E2%80%93458.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bernhardt+j.+Borschmann+k.+Boyd+l.+Thomas+Carmichael+S.+Corbett+D.+Cramer+S.+Hoffmann+T.+Kwakkel+G.+Savitz+S.+Saposnik+G.+Walker+M.+Ward+N.+%282016%29.+Moving+rehabilitation+research+forward%3B+Developing+consensus+statements+for+rehabilitation+and+recovery+research.+International+Journal+of+Stroke%2C+Vol.+11%284%29+454%E2%80%93458.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=V.d.+Vliet+R.S+elles+R.+Andrinopoulou+E.+Nijland+R.+Ribbers+G.+Frens+M.+Meskers+C.+Kwakkel+G.+Predicting+Upper+Limb+Motor+Impairment.+Recovery+after+Stroke%3A+A+Mixture+Model.+Annals+of+Neurology+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=V.d.+Vliet+R.S+elles+R.+Andrinopoulou+E.+Nijland+R.+Ribbers+G.+Frens+M.+Meskers+C.+Kwakkel+G.+Predicting+Upper+Limb+Motor+Impairment.+Recovery+after+Stroke%3A+A+Mixture+Model.+Annals+of+Neurology+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=V.d.+Vliet+R.S+elles+R.+Andrinopoulou+E.+Nijland+R.+Ribbers+G.+Frens+M.+Meskers+C.+Kwakkel+G.+Predicting+Upper+Limb+Motor+Impairment.+Recovery+after+Stroke%3A+A+Mixture+Model.+Annals+of+Neurology+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=V.d.+Vliet+R.S+elles+R.+Andrinopoulou+E.+Nijland+R.+Ribbers+G.+Frens+M.+Meskers+C.+Kwakkel+G.+Predicting+Upper+Limb+Motor+Impairment.+Recovery+after+Stroke%3A+A+Mixture+Model.+Annals+of+Neurology+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Jan+van+de+Rakta%2C+%282021%29.+Steve+McCarthy-Grunwald%2C+Swallowing+and+the+attitude+of+the+neck%2Fbody%21+Ita.+J.+Sports+Reh.+Po.%3B+8+%2817%29&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Jan+van+de+Rakta%2C+%282021%29.+Steve+McCarthy-Grunwald%2C+Swallowing+and+the+attitude+of+the+neck%2Fbody%21+Ita.+J.+Sports+Reh.+Po.%3B+8+%2817%29&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Jan+van+de+Rakta%2C+%282021%29.+Steve+McCarthy-Grunwald%2C+Swallowing+and+the+attitude+of+the+neck%2Fbody%21+Ita.+J.+Sports+Reh.+Po.%3B+8+%2817%29&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jan+van+de+Rakt+%282015%29.+Steve+McCarthy-Grunwald.+Diagonals+Part+One%E2%80%9D+Ita+J+Sports+Reh+Po+2%3B+3%3B+146+-169+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jan+van+de+Rakt+%282015%29.+Steve+McCarthy-Grunwald.+Diagonals+Part+One%E2%80%9D+Ita+J+Sports+Reh+Po+2%3B+3%3B+146+-169+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+J.+Van+de+Rakt%2C+S.+%282015%29.+McCarthy-Grunwald.+Diagonals+Part+Two%3A+Assessment+and+Trunk+Rules.+Ita+Sports+Reh+Po+2015J%3B+2%3B+3%3B+262+-298%3B+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+J.+Van+de+Rakt%2C+S.+%282015%29.+McCarthy-Grunwald.+Diagonals+Part+Two%3A+Assessment+and+Trunk+Rules.+Ita+Sports+Reh+Po+2015J%3B+2%3B+3%3B+262+-298%3B+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+J.+Van+de+Rakt%2C+S.+%282015%29.+McCarthy-Grunwald.+Diagonals+Part+Two%3A+Assessment+and+Trunk+Rules.+Ita+Sports+Reh+Po+2015J%3B+2%3B+3%3B+262+-298%3B+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knott+M.+Voss+D.+%281970%29.+Komplexbewegungen.+Gustav+Fischer+Verlag+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Knott+M.+Voss+D.+%281970%29.+Komplexbewegungen.+Gustav+Fischer+Verlag+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Van+de+Rakt+J%2C+%282020%29.+McCarthy-Grunwald+S.+Physical+treatment+of+individuals+with+dementia.+Part+1+A.+Ita.+J.+Sports+Reh.+Po.%3B+7%3B+2%3B+1546-1581.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Van+de+Rakt+J%2C+%282020%29.+McCarthy-Grunwald+S.+Physical+treatment+of+individuals+with+dementia.+Part+1+A.+Ita.+J.+Sports+Reh.+Po.%3B+7%3B+2%3B+1546-1581.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Van+de+Rakt+J%2C+%282020%29.+McCarthy-Grunwald+S.+Physical+treatment+of+individuals+with+dementia.+Part+1+A.+Ita.+J.+Sports+Reh.+Po.%3B+7%3B+2%3B+1546-1581.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Van+de+Rakt+J%2C+%282021%29.+McCarthy-Grunwald+S.+Physical+treatment+of+individuals+with+dementia.+Part+1+B.+Ita.+J.+Sports+Reh.+Po.%3B+16%3B%288%29%3B+3%3B+1694%E2%80%93+1730+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Van+de+Rakt+J%2C+%282021%29.+McCarthy-Grunwald+S.+Physical+treatment+of+individuals+with+dementia.+Part+1+B.+Ita.+J.+Sports+Reh.+Po.%3B+16%3B%288%29%3B+3%3B+1694%E2%80%93+1730+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Van+de+Rakt+J%2C+%282021%29.+McCarthy-Grunwald+S.+Physical+treatment+of+individuals+with+dementia.+Part+1+B.+Ita.+J.+Sports+Reh.+Po.%3B+16%3B%288%29%3B+3%3B+1694%E2%80%93+1730+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=V.d.Rakt+J.+%282013%29.+Balanstraining+bij+ouderen.+Physios.+%284%29+11-25.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=V.d.Rakt+J.+%282013%29.+Balanstraining+bij+ouderen.+Physios.+%284%29+11-25.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sato+M.Miyake+J.+Hashimoto+Y.+and+Kajimoto+H.+%282010%29.+Tactile+Perception+of+a+Water+Surface%3A+Contributions+of+Surface+Tension+and+Skin+Hair.+A.M.L.+Kappers+et+al.+%28Eds.%29%3A+EuroHaptics+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sato+M.Miyake+J.+Hashimoto+Y.+and+Kajimoto+H.+%282010%29.+Tactile+Perception+of+a+Water+Surface%3A+Contributions+of+Surface+Tension+and+Skin+Hair.+A.M.L.+Kappers+et+al.+%28Eds.%29%3A+EuroHaptics+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sato+M.Miyake+J.+Hashimoto+Y.+and+Kajimoto+H.+%282010%29.+Tactile+Perception+of+a+Water+Surface%3A+Contributions+of+Surface+Tension+and+Skin+Hair.+A.M.L.+Kappers+et+al.+%28Eds.%29%3A+EuroHaptics+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sato+D.+Onishi+H.+Yamashiro+K.+Iwabe+T.+Shimoyama+Y.+Maruyama+A.+%282011%29.+Water+Immersion+to+the+Femur+Level+Affects+Cerebral+Cortical+Activity+in+Humans%3A+Functional+Near-Infrared+Spectroscopy+Study.+Brain+Topography&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sato+D.+Onishi+H.+Yamashiro+K.+Iwabe+T.+Shimoyama+Y.+Maruyama+A.+%282011%29.+Water+Immersion+to+the+Femur+Level+Affects+Cerebral+Cortical+Activity+in+Humans%3A+Functional+Near-Infrared+Spectroscopy+Study.+Brain+Topography&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sato+D.+Onishi+H.+Yamashiro+K.+Iwabe+T.+Shimoyama+Y.+Maruyama+A.+%282011%29.+Water+Immersion+to+the+Femur+Level+Affects+Cerebral+Cortical+Activity+in+Humans%3A+Functional+Near-Infrared+Spectroscopy+Study.+Brain+Topography&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sato+D.+Onishi+H.+Yamashiro+K.+Iwabe+T.+Shimoyama+Y.+Maruyama+A.+%282011%29.+Water+Immersion+to+the+Femur+Level+Affects+Cerebral+Cortical+Activity+in+Humans%3A+Functional+Near-Infrared+Spectroscopy+Study.+Brain+Topography&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sato+D.+Yamashiro+K.++Onishi+H.+Shimoyama+Y.+Yoshida+T.+Maruyama+A.+%282012%29.+The+effect+of+water+immersion+on+short-latency+somatosensory+evoked+potentials+in+human.+BMC+Neuroscience.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sato+D.+Yamashiro+K.++Onishi+H.+Shimoyama+Y.+Yoshida+T.+Maruyama+A.+%282012%29.+The+effect+of+water+immersion+on+short-latency+somatosensory+evoked+potentials+in+human.+BMC+Neuroscience.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sato+D.+Yamashiro+K.++Onishi+H.+Shimoyama+Y.+Yoshida+T.+Maruyama+A.+%282012%29.+The+effect+of+water+immersion+on+short-latency+somatosensory+evoked+potentials+in+human.+BMC+Neuroscience.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sato+D.+Yamashiro+K.++Onishi+H.+Shimoyama+Y.+Yoshida+T.+Maruyama+A.+%282012%29.+The+effect+of+water+immersion+on+short-latency+somatosensory+evoked+potentials+in+human.+BMC+Neuroscience.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sato+D.+Seko+C.+Hashitomi+T.+Sengoku+Y.+%26+Nomura+T.++%282015%29.+Differential+effects+of+water-based+exercise+on+the+cognitive+function+in+independent+elderly+adults.+Aging+Clinical+and+Experimental+Research.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sato+D.+Seko+C.+Hashitomi+T.+Sengoku+Y.+%26+Nomura+T.++%282015%29.+Differential+effects+of+water-based+exercise+on+the+cognitive+function+in+independent+elderly+adults.+Aging+Clinical+and+Experimental+Research.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sato+D.+Seko+C.+Hashitomi+T.+Sengoku+Y.+%26+Nomura+T.++%282015%29.+Differential+effects+of+water-based+exercise+on+the+cognitive+function+in+independent+elderly+adults.+Aging+Clinical+and+Experimental+Research.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sato+D.+Seko+C.+Hashitomi+T.+Sengoku+Y.+%26+Nomura+T.++%282015%29.+Differential+effects+of+water-based+exercise+on+the+cognitive+function+in+independent+elderly+adults.+Aging+Clinical+and+Experimental+Research.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Tripp+W.+effekte+der+Bewegungstherapie+im+wasser+auf+die+funktionelle+mobilitat+bei+Schlaganfallpatienten+%E2%80%93+Eine+kontrollierte%2C+randomisierte+studie.+Thesis+20111.+Frankfurt+am+Main&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Tripp+W.+effekte+der+Bewegungstherapie+im+wasser+auf+die+funktionelle+mobilitat+bei+Schlaganfallpatienten+%E2%80%93+Eine+kontrollierte%2C+randomisierte+studie.+Thesis+20111.+Frankfurt+am+Main&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Tripp+W.+effekte+der+Bewegungstherapie+im+wasser+auf+die+funktionelle+mobilitat+bei+Schlaganfallpatienten+%E2%80%93+Eine+kontrollierte%2C+randomisierte+studie.+Thesis+20111.+Frankfurt+am+Main&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Tripp+W.+effekte+der+Bewegungstherapie+im+wasser+auf+die+funktionelle+mobilitat+bei+Schlaganfallpatienten+%E2%80%93+Eine+kontrollierte%2C+randomisierte+studie.+Thesis+20111.+Frankfurt+am+Main&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Franchignoni+D+%281997%29.+Trunk+Control+Test+as+an+early+predictor+of+stroke+rehabilitation+outcome.+Stroke+28%3A1382-+1385&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Franchignoni+D+%281997%29.+Trunk+Control+Test+as+an+early+predictor+of+stroke+rehabilitation+outcome.+Stroke+28%3A1382-+1385&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Seo+D+and+others.+Reliability+of+the+One-Repetition+Maximum+Test+Based+on+Muscle+Group.+Journal+of+Sports+Science+%26+Medicine%2C%C2%A001%2C+11%282%29%3A221-225.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Seo+D+and+others.+Reliability+of+the+One-Repetition+Maximum+Test+Based+on+Muscle+Group.+Journal+of+Sports+Science+%26+Medicine%2C%C2%A001%2C+11%282%29%3A221-225.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Seo+D+and+others.+Reliability+of+the+One-Repetition+Maximum+Test+Based+on+Muscle+Group.+Journal+of+Sports+Science+%26+Medicine%2C%C2%A001%2C+11%282%29%3A221-225.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Dohoney+p.+Chromiak+a.+Lemire+d.+Abadie+b.+And+kovacs+c.+%282002%29.+Prediction+of+one+repetition+maximum+%281-rm%29+strength+from+a+4-6+rm+and+a+7-10+rm+submaximal+strength+test+in+healthy+young+adult+males.+Journal+of+exercise+Physiology.+5+%283%29+54-59.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Dohoney+p.+Chromiak+a.+Lemire+d.+Abadie+b.+And+kovacs+c.+%282002%29.+Prediction+of+one+repetition+maximum+%281-rm%29+strength+from+a+4-6+rm+and+a+7-10+rm+submaximal+strength+test+in+healthy+young+adult+males.+Journal+of+exercise+Physiology.+5+%283%29+54-59.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Dohoney+p.+Chromiak+a.+Lemire+d.+Abadie+b.+And+kovacs+c.+%282002%29.+Prediction+of+one+repetition+maximum+%281-rm%29+strength+from+a+4-6+rm+and+a+7-10+rm+submaximal+strength+test+in+healthy+young+adult+males.+Journal+of+exercise+Physiology.+5+%283%29+54-59.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Dohoney+p.+Chromiak+a.+Lemire+d.+Abadie+b.+And+kovacs+c.+%282002%29.+Prediction+of+one+repetition+maximum+%281-rm%29+strength+from+a+4-6+rm+and+a+7-10+rm+submaximal+strength+test+in+healthy+young+adult+males.+Journal+of+exercise+Physiology.+5+%283%29+54-59.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gopaul+U.+Van+Vliet+P.+Callister+R.+Nilsson+M.+Carey+L.+%282019%29.+COM+bined+Physical+and+somatoSEnsory+training+after+stroke%3A+Development+and+description+of+a+novel+intervention+to+improve+upper+limb+function.+Physiotherapy+Res+Int..Jan%3B24%281%29%3A+e1748.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gopaul+U.+Van+Vliet+P.+Callister+R.+Nilsson+M.+Carey+L.+%282019%29.+COM+bined+Physical+and+somatoSEnsory+training+after+stroke%3A+Development+and+description+of+a+novel+intervention+to+improve+upper+limb+function.+Physiotherapy+Res+Int..Jan%3B24%281%29%3A+e1748.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gopaul+U.+Van+Vliet+P.+Callister+R.+Nilsson+M.+Carey+L.+%282019%29.+COM+bined+Physical+and+somatoSEnsory+training+after+stroke%3A+Development+and+description+of+a+novel+intervention+to+improve+upper+limb+function.+Physiotherapy+Res+Int..Jan%3B24%281%29%3A+e1748.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gopaul+U.+Van+Vliet+P.+Callister+R.+Nilsson+M.+Carey+L.+%282019%29.+COM+bined+Physical+and+somatoSEnsory+training+after+stroke%3A+Development+and+description+of+a+novel+intervention+to+improve+upper+limb+function.+Physiotherapy+Res+Int..Jan%3B24%281%29%3A+e1748.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Jan+van+de+Rakt%2C+%282011%29.+Steve+McCarthy-Grunwald+Physical+treatment+%28Hydrotherapy%29+by+individuals+with+and+without+dementia.+Aquatic+exercising.+Part+1+ta.+J.+Sports+Reh.+Po%3B+9+%2819%29%3B+1%3B3%3B+1989-2017%3B+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Jan+van+de+Rakt%2C+%282011%29.+Steve+McCarthy-Grunwald+Physical+treatment+%28Hydrotherapy%29+by+individuals+with+and+without+dementia.+Aquatic+exercising.+Part+1+ta.+J.+Sports+Reh.+Po%3B+9+%2819%29%3B+1%3B3%3B+1989-2017%3B+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Jan+van+de+Rakt%2C+%282011%29.+Steve+McCarthy-Grunwald+Physical+treatment+%28Hydrotherapy%29+by+individuals+with+and+without+dementia.+Aquatic+exercising.+Part+1+ta.+J.+Sports+Reh.+Po%3B+9+%2819%29%3B+1%3B3%3B+1989-2017%3B+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Jan+van+de+Rakt%2C+%282011%29.+Steve+McCarthy-Grunwald+Physical+treatment+%28Hydrotherapy%29+by+individuals+with+and+without+dementia.+Aquatic+exercising.+Part+1+ta.+J.+Sports+Reh.+Po%3B+9+%2819%29%3B+1%3B3%3B+1989-2017%3B+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=V.d.Rakt+J.+Statiek.+Nieuwsbrief+NHV%3B2%2812%293-9.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Geurts+A.++De+Haar+M.++Van+Nes+I.++%282005%29.+Duysens+J.+A+review+of+standing+balance+recovery+from+stroke.+Gait+%26+Posture.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Geurts+A.++De+Haar+M.++Van+Nes+I.++%282005%29.+Duysens+J.+A+review+of+standing+balance+recovery+from+stroke.+Gait+%26+Posture.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Buurke+J.+%282005%29.+WALKING+AFTER+STROKE.+Co-ordination+Patterns+%26+Functional+Recovery.+Thesis.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Buurke+J.+%282005%29.+WALKING+AFTER+STROKE.+Co-ordination+Patterns+%26+Functional+Recovery.+Thesis.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Van+de+Rakt+J.+%282017%29.+McCarthy-Grunwald+S.+How+evident+are+the+guidelines+for+stroke+2014%3F+Ita+J+Sports+Reh+Po.+670+%E2%80%93+680%3B+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Van+de+Rakt+J.+%282017%29.+McCarthy-Grunwald+S.+How+evident+are+the+guidelines+for+stroke+2014%3F+Ita+J+Sports+Reh+Po.+670+%E2%80%93+680%3B+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Jan+van+de+Rakt%2C+%282018%29.+Steve+McCarthy-Grunwald+-+Diagonals+Part+7+Stroke+5+Walking%3A+What+say+the+scientist+and+what+is+best+practice.+Ita.+J.+Sports+Reh.+Po.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Jan+van+de+Rakt%2C+%282018%29.+Steve+McCarthy-Grunwald+-+Diagonals+Part+7+Stroke+5+Walking%3A+What+say+the+scientist+and+what+is+best+practice.+Ita.+J.+Sports+Reh.+Po.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Jan+van+de+Rakt%2C+%282018%29.+Steve+McCarthy-Grunwald+-+Diagonals+Part+7+Stroke+5+Walking%3A+What+say+the+scientist+and+what+is+best+practice.+Ita.+J.+Sports+Reh.+Po.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jan+van+de+Rakt%2C+%282019%29.+Steve+McCarthy-Grunwald%3B+Diagonals+Part+8.+Stroke+6+Analysis+of+walking+pattern+and+treatment.+Ita.+J.+Sports+Reh.+Po&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jan+van+de+Rakt%2C+%282019%29.+Steve+McCarthy-Grunwald%3B+Diagonals+Part+8.+Stroke+6+Analysis+of+walking+pattern+and+treatment.+Ita.+J.+Sports+Reh.+Po&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jan+van+de+Rakt%2C+%282019%29.+Steve+McCarthy-Grunwald%3B+Diagonals+Part+8.+Stroke+6+Analysis+of+walking+pattern+and+treatment.+Ita.+J.+Sports+Reh.+Po&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=48.+Jan+van+de+Rakt%2C+%282019%29.+Steve+McCarthy-Grunwald+Diagonals+Part+9+Analysis+of+walking+pattern.+Learn+to+assess.+Ita.+J.+Sports+Reh.+Po.%3B+1253+-1294+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=48.+Jan+van+de+Rakt%2C+%282019%29.+Steve+McCarthy-Grunwald+Diagonals+Part+9+Analysis+of+walking+pattern.+Learn+to+assess.+Ita.+J.+Sports+Reh.+Po.%3B+1253+-1294+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=48.+Jan+van+de+Rakt%2C+%282019%29.+Steve+McCarthy-Grunwald+Diagonals+Part+9+Analysis+of+walking+pattern.+Learn+to+assess.+Ita.+J.+Sports+Reh.+Po.%3B+1253+-1294+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jan+van+de+Rakt%2C+%282016%29.+Steve+McCarthy-Grunwald.+Diagonals+Part+three+%E2%80%93+Pathology.+The+Stroke+patient%3A+How+we+can+train+the+diagonals+to+create+a+better+result.+Ita+J+Sports+Reh+Po%3B+3%3B+1+%3B+576+%E2%80%93+615++++++++++++++++++++++++++++++++++++++++++&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jan+van+de+Rakt%2C+%282016%29.+Steve+McCarthy-Grunwald.+Diagonals+Part+three+%E2%80%93+Pathology.+The+Stroke+patient%3A+How+we+can+train+the+diagonals+to+create+a+better+result.+Ita+J+Sports+Reh+Po%3B+3%3B+1+%3B+576+%E2%80%93+615++++++++++++++++++++++++++++++++++++++++++&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jan+van+de+Rakt%2C+%282016%29.+Steve+McCarthy-Grunwald.+Diagonals+Part+three+%E2%80%93+Pathology.+The+Stroke+patient%3A+How+we+can+train+the+diagonals+to+create+a+better+result.+Ita+J+Sports+Reh+Po%3B+3%3B+1+%3B+576+%E2%80%93+615++++++++++++++++++++++++++++++++++++++++++&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jan+van+de+Rakt%2C+%282016%29.+Steve+McCarthy-Grunwald.+Diagonals+Part+three+%E2%80%93+Pathology.+The+Stroke+patient%3A+How+we+can+train+the+diagonals+to+create+a+better+result.+Ita+J+Sports+Reh+Po%3B+3%3B+1+%3B+576+%E2%80%93+615++++++++++++++++++++++++++++++++++++++++++&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=50.+Jan+van+de+Rakt%2C+%282016%29.+Steve+McCarthy-Grunwald.+Diagonals+Part+four+%E2%80%93+Stroke+2.+Transfers+in+bed+and+the+chain+rules.+Ita+J+Sports+Reh+Po%3B+3%3B+1%3B+616+%E2%80%93+669%3B+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=50.+Jan+van+de+Rakt%2C+%282016%29.+Steve+McCarthy-Grunwald.+Diagonals+Part+four+%E2%80%93+Stroke+2.+Transfers+in+bed+and+the+chain+rules.+Ita+J+Sports+Reh+Po%3B+3%3B+1%3B+616+%E2%80%93+669%3B+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=50.+Jan+van+de+Rakt%2C+%282016%29.+Steve+McCarthy-Grunwald.+Diagonals+Part+four+%E2%80%93+Stroke+2.+Transfers+in+bed+and+the+chain+rules.+Ita+J+Sports+Reh+Po%3B+3%3B+1%3B+616+%E2%80%93+669%3B+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jan+van+de+Rakt%2C+Steve+McCarthy-Grunwald+Diagonals+Part+Five+%E2%80%93+Pathology+How+can+we+develop+the+diagonals+so+each+individual+achieves+optimal+recovery+following+a+stroke%3F+Ita.+J.+Sports+Reh.+Po.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jan+van+de+Rakt%2C+Steve+McCarthy-Grunwald+Diagonals+Part+Five+%E2%80%93+Pathology+How+can+we+develop+the+diagonals+so+each+individual+achieves+optimal+recovery+following+a+stroke%3F+Ita.+J.+Sports+Reh.+Po.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jan+van+de+Rakt%2C+Steve+McCarthy-Grunwald+Diagonals+Part+Five+%E2%80%93+Pathology+How+can+we+develop+the+diagonals+so+each+individual+achieves+optimal+recovery+following+a+stroke%3F+Ita.+J.+Sports+Reh.+Po.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jan+van+de+Rakt%2C+Steve+McCarthy-Grunwald+Diagonals+Part+Five+%E2%80%93+Pathology+How+can+we+develop+the+diagonals+so+each+individual+achieves+optimal+recovery+following+a+stroke%3F+Ita.+J.+Sports+Reh.+Po.+&btnG=

J. General medicine and Clinical Practice

51.

52.

53.
54.
55.

56.

57.

This work is licensed under Creative
BY Commons Attribution 4.0 License
To Submit Your Article Click Here:

DO1:10.31579/2639-4162/284

Jan van de Rakt, (2018). Steve McCarthy-Grunwald Diagonals
Part six. Standing up and the static reaction Ita. J. Sports Reh.
Po; 5;2; 926 — 989 ISSN 2385-1988 [online]

Van de Rakt J. Van Keeken P. (2007). Optimale revalidatie al in
gevaar op de eerste dag? Keypoint, 1e nummer

Jan van de Rakt, (2020). Steve McCarthy-Grunwald Treatment
possibilities of “contractures “by neurological diseases. Ita. J.
Sports Reh. Po

Chalmers G. (2008). Can fast-twitch muscle fibres be
selectively recruited during lengthening contractions? Review
and applications to sport movements.

Hu X. Suresh A.Rymer W. Suresh N. (2015). Assessing altered
motor unit recruitment patterns in paretic muscles of stroke
survivors using surface electromyograpy. J Neural Eng.

Kool . (1992). Seriengipse zur kontrakturbehandlung in der
neurologische rehabilitation. Der Physiotherapeut. 2: 14- 21.
Goldspink G. Tabary C. Tabary J. Tardieu C. Tardieu G. (1974).
Effect of denervation on the adaptation of sarcomere number and

58.

59.

60.

61.

62.

63.

64.

Copy rights@ Jan van de Rakt,

muscle extensibility to the functional length of the muscle, J.
Physiol. J Ghisolfa; 236(3): 733-742.

Hayashi A. Kagamihara Y. Nakajima Y. Narabayashi H. Okuma
Y. Tanaka R. and others.

(1988). Disorder in reciprocal innervation upon initiation of
voluntary movement in patients with Parkinson's disease.
Experimental Brain Research.

Barnes M. Johnson G. (1970). Upper motor neurone syndrome
and spasticity Uitgever; Cambrigde University Press 2001.
Burnstromm S. Movement therapy in hemiplegia. Harper
&Row.

Hoehn M. Yahr M. (1967). "Parkinsonism: onset, progression
and mortality". Neurology.

Fiatarone M (2009). others Exercise and physical activity for
older adults. American College of Sports Medicine. 41(9) 1510-
1530

Larson. E. Wagner.T. Koepsell. B. De Lateur. (1996). Evidence
for a Non-linear Relationship between Leg Strength and Gait
Speed. Age and Ageing. 5(4) 113-131.

Submit Manuscript

YV VY VVYY

Ready to submit your research? Choose Auctores and benefit from:

fast, convenient online submission

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

At Auctores, research is always in progress.

Learn more https://www.auctoresonline.org/journals/general-medicine-and-

clinical-practice

Auctores Publishing LLC — Volume 8(8)-284 www.auctoresonline.org
ISSN: 2639-4162

Page 11 of 11


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jan+van+de+Rakt%2C+%282018%29.+Steve+McCarthy-Grunwald+Diagonals+Part+six.+Standing+up+and+the+static+reaction+Ita.+J.+Sports+Reh.+Po%3B+5%3B+2%3B+926+%E2%80%93+989+ISSN+2385-1988+%5Bonline%5D+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jan+van+de+Rakt%2C+%282018%29.+Steve+McCarthy-Grunwald+Diagonals+Part+six.+Standing+up+and+the+static+reaction+Ita.+J.+Sports+Reh.+Po%3B+5%3B+2%3B+926+%E2%80%93+989+ISSN+2385-1988+%5Bonline%5D+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jan+van+de+Rakt%2C+%282018%29.+Steve+McCarthy-Grunwald+Diagonals+Part+six.+Standing+up+and+the+static+reaction+Ita.+J.+Sports+Reh.+Po%3B+5%3B+2%3B+926+%E2%80%93+989+ISSN+2385-1988+%5Bonline%5D+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Van+de+Rakt+J.+Van+Keeken+P.+%282007%29.+Optimale+revalidatie+al+in+gevaar+op+de+eerste+dag%3F+Keypoint%2C+1e+nummer&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Van+de+Rakt+J.+Van+Keeken+P.+%282007%29.+Optimale+revalidatie+al+in+gevaar+op+de+eerste+dag%3F+Keypoint%2C+1e+nummer&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Jan+van+de+Rakt%2C+%282020%29.+Steve+McCarthy-Grunwald+Treatment+possibilities+of+%E2%80%9Ccontractures+%E2%80%9Cby+neurological+diseases.+Ita.+J.+Sports+Reh.+Po&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Jan+van+de+Rakt%2C+%282020%29.+Steve+McCarthy-Grunwald+Treatment+possibilities+of+%E2%80%9Ccontractures+%E2%80%9Cby+neurological+diseases.+Ita.+J.+Sports+Reh.+Po&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Jan+van+de+Rakt%2C+%282020%29.+Steve+McCarthy-Grunwald+Treatment+possibilities+of+%E2%80%9Ccontractures+%E2%80%9Cby+neurological+diseases.+Ita.+J.+Sports+Reh.+Po&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Chalmers+G.++%282008%29.++Can+fast-twitch+muscle+fibres+be+selectively+recruited+during+lengthening+contractions%3F+Review+and+applications+to+sport+movements.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Chalmers+G.++%282008%29.++Can+fast-twitch+muscle+fibres+be+selectively+recruited+during+lengthening+contractions%3F+Review+and+applications+to+sport+movements.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Chalmers+G.++%282008%29.++Can+fast-twitch+muscle+fibres+be+selectively+recruited+during+lengthening+contractions%3F+Review+and+applications+to+sport+movements.&btnG=
https://www.ncbi.nlm.nih.gov/pubmed/26402920
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Kool++.+%281992%29.+Seriengipse+zur+kontrakturbehandlung+in+der+neurologische+rehabilitation.+Der+Physiotherapeut.+2%3A+14-+21.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Kool++.+%281992%29.+Seriengipse+zur+kontrakturbehandlung+in+der+neurologische+rehabilitation.+Der+Physiotherapeut.+2%3A+14-+21.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Goldspink+G.+Tabary+C.+Tabary+J.+Tardieu+C.+Tardieu+G.+%281974%29.+Effect+of+denervation+on+the+adaptation+of+sarcomere+number+and+muscle+extensibility+to+the+functional+length+of+the+muscle%2C+J.+Physiol.+J+Ghisolfa%3B+236%283%29%3A+733%E2%80%93742.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Goldspink+G.+Tabary+C.+Tabary+J.+Tardieu+C.+Tardieu+G.+%281974%29.+Effect+of+denervation+on+the+adaptation+of+sarcomere+number+and+muscle+extensibility+to+the+functional+length+of+the+muscle%2C+J.+Physiol.+J+Ghisolfa%3B+236%283%29%3A+733%E2%80%93742.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Goldspink+G.+Tabary+C.+Tabary+J.+Tardieu+C.+Tardieu+G.+%281974%29.+Effect+of+denervation+on+the+adaptation+of+sarcomere+number+and+muscle+extensibility+to+the+functional+length+of+the+muscle%2C+J.+Physiol.+J+Ghisolfa%3B+236%283%29%3A+733%E2%80%93742.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Goldspink+G.+Tabary+C.+Tabary+J.+Tardieu+C.+Tardieu+G.+%281974%29.+Effect+of+denervation+on+the+adaptation+of+sarcomere+number+and+muscle+extensibility+to+the+functional+length+of+the+muscle%2C+J.+Physiol.+J+Ghisolfa%3B+236%283%29%3A+733%E2%80%93742.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hayashi+A.+Kagamihara+Y.+Nakajima+Y.+Narabayashi+H.+Okuma+Y.+Tanaka+R.+and+others.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hayashi+A.+Kagamihara+Y.+Nakajima+Y.+Narabayashi+H.+Okuma+Y.+Tanaka+R.+and+others.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%281988%29.++Disorder+in+reciprocal+innervation+upon+initiation+of+voluntary+movement+in+patients+with+Parkinson%27s+disease.+Experimental+Brain+Research.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%281988%29.++Disorder+in+reciprocal+innervation+upon+initiation+of+voluntary+movement+in+patients+with+Parkinson%27s+disease.+Experimental+Brain+Research.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%281988%29.++Disorder+in+reciprocal+innervation+upon+initiation+of+voluntary+movement+in+patients+with+Parkinson%27s+disease.+Experimental+Brain+Research.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%281988%29.++Disorder+in+reciprocal+innervation+upon+initiation+of+voluntary+movement+in+patients+with+Parkinson%27s+disease.+Experimental+Brain+Research.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Burnstromm+S.+Movement+therapy+in+hemiplegia.+Harper+%26Row.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Burnstromm+S.+Movement+therapy+in+hemiplegia.+Harper+%26Row.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hoehn+M.+Yahr+M.+%281967%29.++%22Parkinsonism%3A+onset%2C+progression+and+mortality%22.+Neurology.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hoehn+M.+Yahr+M.+%281967%29.++%22Parkinsonism%3A+onset%2C+progression+and+mortality%22.+Neurology.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hoehn+M.+Yahr+M.+%281967%29.++%22Parkinsonism%3A+onset%2C+progression+and+mortality%22.+Neurology.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=https%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26as_sdt%3D0%252C5%26q%3DLarson.%2BE.%2BWagner.T.%2BKoepsell.%2BB.%2BDe%2BLateur.%2B%25281996%2529.%2BEvidence%2Bfor%2Ba%2BNon-linear%2BRelationship%2Bbetween%2BLeg%2BStrength%2Band%2BGait%2BSpeed.%2BAge%2Band%2BAgeing.%2B5%25284%2529%2B113-131.%26btnG%3D&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=https%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26as_sdt%3D0%252C5%26q%3DLarson.%2BE.%2BWagner.T.%2BKoepsell.%2BB.%2BDe%2BLateur.%2B%25281996%2529.%2BEvidence%2Bfor%2Ba%2BNon-linear%2BRelationship%2Bbetween%2BLeg%2BStrength%2Band%2BGait%2BSpeed.%2BAge%2Band%2BAgeing.%2B5%25284%2529%2B113-131.%26btnG%3D&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=https%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26as_sdt%3D0%252C5%26q%3DLarson.%2BE.%2BWagner.T.%2BKoepsell.%2BB.%2BDe%2BLateur.%2B%25281996%2529.%2BEvidence%2Bfor%2Ba%2BNon-linear%2BRelationship%2Bbetween%2BLeg%2BStrength%2Band%2BGait%2BSpeed.%2BAge%2Band%2BAgeing.%2B5%25284%2529%2B113-131.%26btnG%3D&btnG=
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=47
https://www.auctoresonline.org/journals/general-medicine-and-clinical-practice
https://www.auctoresonline.org/journals/general-medicine-and-clinical-practice

