AUCTORES

Globalize your Research

Open Access

Journal of General Medicine and Clinical Practice

Jan Van de Rakt *

Review Article

Training to Reduce the Risk of Falling, Training in Water

Jan Van de Rakt '*, Steve McCarthy-Grunwald 2

"Physical Therapist NDT teacher IBITA, Course Leader and teacher on the Dutch Institute for Allied Health Sciences. Nursing Home “Waelwick” in

Ewijk the Netherlands.

2MSc BSc RMN Lecturer in Mental Health Nursing with Dementia Specialty. University of Cumbria, Bowerham Road, Lancaster, LA1 3JD England.

*Corresponding Author: Jan Van de Rakt, Physical Therapist NDT teacher IBITA, Course Leader and teacher on the Dutch Institute for Allied

Health Sciences. Nursing Home “Waelwick” in Ewijk the Netherlands.

Received date: October 17, 2026; Accepted date: November 03, 2026; Published date: November 10, 2026

Citation: Jan Van de Rakt, Steve McCarthy-Grunwald, (2026), Training to Reduce the Risk of Falling, Training in Water, J. General Medicine and

Clinical Practice, 9(11); DOI:10.31579/2639-4162/382

Copyright: © 2026, Jan Van de Rakt. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Introduction
Why such a “cautious” title?

Simply because the term “fall prevention” gives the illusion that falls and
thus their negative consequences can be prevented. Of course, training will
help to delay and/or temporarily prevent serious consequences, but sooner or
later the system will no longer be capable of this. That does not mean that
training may not still be useful, but no longer with the hoped-for result. Well-
known research conducted in nursing homes/long-stay facilities shows that
many falls are actually caused because people no longer distribute their
weight optimally and therefore unable to recover from a loss of balance in
time, and of course there is always something that can be improved in the
environment. [1 -6]

A good example is the study by Van Schooten et al. into the higher frequency
of falls in a ward where the chairs could be a contributing factor to the
increase in frequency. [7] Or the study that looked at where on the ward falls
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occurred most frequently. Possible causes could be limited ability to walk
due to crowding and/or a lack of sufficient support points such as handrails
in those areas, particularly near doors. [8] Here, training will always have to
be accompanied by scanning the hazards of the environment, and the training
will obviously never be able to include fall exercises unless the environment
is safe enough to do so without danger. This would involve the use of
harnesses or practicing in water. Training people who are at risk of falling,
especially in a nursing home or long-term care facility, has its limitations,
particularly because most residents often suffer from a neurological
degenerative disease and their balance control is already very fragile due to
pathological muscle tone. This is an additional reason to prioritize training
in water, because that is where the influence of gravity is lowest and therefore
the need for high muscle tone is much less, and water will eliminate the risk
of falling.

Analysis of why this group has difficulty maintaining optimal balance
while moving around in their environment.
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By analysing video recordings [1], researchers at Frazer University in
Canada came to the following conclusions as to why balance control was
inadequate. We must now take a close look at the target group, because it is
precisely the group living in a protected environment that often has a
neurological disease (Parkinson's, MS, stroke, etc., but also dementia) and,
due to pathological tone, already lacks elements necessary for optimal
balance control, namely selectivity and speed. With this in mind, we must
therefore examine this analysis and also look at the results. This will also
limit the treatment options if pathological tone is the cause, because in
addition to a suboptimal response, it also involves impaired perception.
Pathological tone and impaired perception [9 - 13] go hand in hand, which
could explain weight displacement as a reason for losing balance and falling.
Pathological tone can be measured, but unfortunately this is often done in a
lying or sitting position, and it would be very important to do so in a standing
position, because then something is already being asked of the patient to
maintain balance, and this can be done passively by flexing/extending the
elbow at the Asworth tempo [14,15,16,17].

Copyrights@ Illhem Ouahab,

Falls in long-stay facilities. Fall prevention programs?

It is clear that the group studied by Robinovitch and his colleagues will not
benefit from this, simply because their balance system is no longer capable
of doing so. It would therefore be very useful to carefully assess people's
capabilities in advance to prevent them from being enrolled in “fall
prevention programs” that they are actually unable to participate in.
Unfortunately, pathological muscle tone is often one of the causes.

Nevertheless, it is possible to offer these people therapy, but this must be
done in an environment where the tone is reduced. There must therefore be
a clear distinction between people who can benefit from fall prevention
therapy after an incidental fall [18] and those who need to monitor their
balance with additional aids. Of course, there will always be people who fall
somewhere in between, but both groups will benefit from the water-based
program.

Research into the causes of falls. [1- 4]

Cause

Incorrect weight transfer

Tripping

Impact

Loss of support

Collapse

Slipping

Unclear

Number %
93 41.0
48 21.1
25 11.0
25 11.0
24 10.6
2.6
6 2.6

Table 1: (2012) Most common cause of falls in long-stay facilities.

This table shows that the most common reason is not the one we often find
in fall reports. This can also be explained by the fact that most fall incidents
are not witnessed and people try to investigate the reason/cause afterwards.
Only after studying the video recordings of fall incidents in long-stay
facilities.

But it was still a surprise that so many incidents were related to incorrect
weight shifts. Incorrect weight shifts mean that the weight is not correctly

distributed on one leg, preventing the other leg from moving optimally,
which can occur when standing up, standing, walking, etc. The reason for
this may lie in the perception from the feet, resulting in incorrect translation
in the brain and a suboptimal response. The analyses carried out by the group
from Frazer University confirm this picture and also provide other data.

Cause

%

Incorrect weight transfer

49.5

Loss of support

22.0

Tripping

12,5

Impact

8,8

Collapse

6,7

Slipping

0,5

Table 2: (2024) Most common cause of falls in long-stay facilities.

Clearly a different result, but incorrect weight transfer continues to score
highly.

So any problem where too much weight remains on the two feet, but also on
the arms when standing up/sitting down, can lead to a situation where it is
no longer possible to restore balance. Also look at the percentage of loss of

support, because that is precisely what these people need in many places in
order to create an extra point of support in time when their balance fails. This
study yielded more remarkable results, showing that pathological tone has a
greater influence than is often thought, particularly in this group, and that
therefore requires tailored treatment.

Direction

Y%

Achteruit lopen Backward walking (met en zonder rollator)

338

Sidewards walking

28,8

Straigth down

19,2

Forward walking

18,2

Table 3:( 2024) Direction of the fall in the long stay Facilities.
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Walking backwards is precisely what causes the big fall, and often after two
or three steps, things go wrong. People are unable to keep their torso in front
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of their “toes” and are no longer able to shift their weight from one foot to
the other.[19].

Activity %

Walking 33,6
Standing 24,0
Stand to sit transfer down 17,5
Sitting 14,2
Sit to stand transfer 10,7

Table 4: (2024) Activity at the time of the fall. (long stay facilities)

Sitting down is more likely to go wrong than standing up. One of the most
striking findings was that in long-stay facilities, the people who fell
frequently were in the group that stood up and sat down, so the emphasis
here should be on furniture such as the height of the chair and the support on
the side and front, etc.

Photo 1 Photo2

What is very noticeable in long-stay facilities may not be so clear in the
situations that precede them. However, it appears that people with
neurological disorders have much more balance problems than their peers,
including those with dementia. [20,21]

Analyse of an attitude that can lead to an greater fall danger and
especially backward falling.

Photo 3

Photos 1, 2, and 3: Three people who participated in a well-known “fall prevention program” in the countryside after a balance test indicated that they did
not score optimally. The men in particular “failed” and were strongly advised to participate.

It was striking that the two men gave up fairly quickly because they were
unable to cope with the program and that the supervisors needed extra people
to prevent these two accidents. Therefore, an analysis in addition to the
balance test and a check according to the guidelines is very important in order
to identify individuals who will not benefit from “fall prevention training”
and who would benefit more from a customized program and an environment
that reduces pathological muscle tone. The red plumb line from the ear
should put everyone on the right track in terms of what affects balance
(weight transfer problem).

Photo 1: Weight transfer while walking appears to be fine at this point, but
what is striking is the rigid upper torso, bent elbows, and stiff cervical spine.
A simple test [22] revealed so many problems that he either clearly had
difficulty maintaining this walking pattern or that the steps were not
completed, but also that he often had difficulty stopping. A standing tone test
revealed increased tension in the elbow, both in the flexors and extensors,
and indicated a form of paratonia [23]. This gentleman will therefore be at
the limit of his abilities in the group training “fall prevention” program, and
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the risk of accidents is too great, so the conclusion must be a separate
program with a tone-reducing environment.

Photo 2 This gentleman needs to move as far back as possible, but it is clear
that the tone of his muscles has been affected by a neurological disorder. The
movement stops while the (red) plumb line is still in front of his feet. He
therefore feels that he has lost control when moving further back, yet we do
not see the “braking strategy” in the feet/hips/torso that we do see in photo
3. This is because the greatest muscular activity takes place at the back, the
extensors of the torso all the way up to the head are active and inhibit the
torso/hip muscles at the front. [24,25] If he continues, his feet will have to
do the work because his torso/hips remain in the same position, which will
lead to incorrect and insufficient weight transfer and result in a fall.

Photo 3 is doing well and was able to perform the balance test almost
flawlessly and will be able to train perfectly in a “fall prevention training”
program. Comparison also immediately gives an idea of what pathological
tone does to our selectivity and what stiffness we see.
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As an example, look at the tension in the arms in photos 1 and 2 compared
to photo 3, hence the test of tension in a standing position with a gentle
passive movement in the elbow [26] according to Asworth or a little faster
according to Tardieu [14,27]. In order to train this group in a somewhat
targeted manner, we must ensure that the need for this pathological tone
decreases while at the same time allowing for safer, more selective
movement. Each training session requires a thorough examination to
determine whether other factors are affecting the balance and also need to be
treated in order to optimize the results of targeted training.

Complete examination according to the guidelines

The guidelines list a number of items that really need to be reviewed, because
this will allow the training program to be much more effective. Many people
have been working on adaptation for years before any problems arise, using
various elements that are directly or indirectly related to the balance problem.
[28,29,30].

1. Eyes /ears:

The scanning ability of the eyes to the environment is important for building
alertness, but in older adults, we often see that this scanning ability is used
primarily to observe where the feet should be placed, which means that
objects further away are not seen. This is therefore an adjustment to another
issue, namely that the sensation and perception in the feet are not optimal.

2. Dizziness.

Dizziness presents an additional problem, as it causes the vestibular system
to provide incorrect information, requiring the brain to perform extra work
to recalibrate the body in space, whereas the process should ideally occur the
other around.

3. Mobility and Balance sec. At the end of this list.
4. Incontinence.

The tension and increased attention cause risks to be taken more quickly, and
also the phenomenon that the pressure on the sphincter muscles rises rapidly
compared to a lying position.

5. Medication.

It is clear that careful consideration must be given to their effects, as low
blood pressure can cause dizziness, but also delay reactions or even reduce
muscle tension. [31].

6. Home and environment factors. [32]

These factors often indicate that balance checking has become more difficult
and that an update of the home and environment is necessary, and the aids
are already is use.

7. Pain. [33]

The impact of pain on movement is significant and can therefore hinder
balance recovery.

8. Inflammations.[34]
Inflammation also has a negative effect on our balance ability.
9. Tone, especially pathological tone. [35,36]

We see pathological tone in neurological disorders, and measuring this tone
is therefore essential to know what influence it has, especially on movement
speed. Particularly in balance recovery, speed is an essential element and can
thus be decisive. The measurement is performed passively and often in an
“rest”-position, and then it appears that this increase in not so necessary. The
difference between measurement in the sitting or standing position of the
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elbow was significant higher. [37] Higher tonus in elbow is a sign of higher
tonus in the entire back of the torso and one of the reasons why walking
backward often can end in a fall.

Ad.3. Mobility and Balance sec. [38,39]

This is the central system capable of detecting and responding well within
time.

The detection involves weight shift and approaching limits, and the reaction
of muscles patterns creates a counter-movement to correct it. All other
systems require more time and are therefore actually used to detect danger
and make correction unnecessary and/or to keep the system extra alert. This
system monitors the borers and intervenes, but at the same time, the system
is at its sharpest when things “almost” go wrong at the border and everything
must be brought out to restore balance on the spot or with an excursion- step.

The last two elements:

1. Tone (tone, and in particular pathological excessive tone, often in
combination with pathological synergy) and

2. Mobility and balance can be treated through training. This does not mean
that the loss is reversible, but that muscle capacity in particular can be
improved. Muscle recovery and plasticity [40,41] of muscle tissue is
unprecedented, but this requires the ability to move and, if possible, to move
against resistance, causing muscle fatigue, which stimulates greater
coordination and an increase in muscle patterns. [42].

The population studied here by means of video recordings needs less “stress”
on the “feet” so that weight transfer can be practiced more effectively.

Furthermore, it is essential for this group to practice task-specific exercises
so that the transfer of what has been trained is optimal. [43,44,45].

The element: pathological tone, pathological synergies, which make
movement stereotypical and very “poor,” requires a decrease in gravity
because this increase is necessary if the damaged brain wants to keep the
body moving. When that “load” is removed, we see that the tone decreases,
but that more selectivity often becomes possible and can therefore be trained.
[46] Exercising in water will produce this effect and also stimulate the input
system [47,48,49,50], which can lead to increased capacity, initially in the
water but certainly also on land.

However, anyone who trains coordination and muscle patterns/power
must adhere to the training rules. [46,47]

1.Determination of 1 RM (Repetition Maximum) for the movement we want
to train. For example, holding back the pressure at the front until it becomes
so high that it is no longer possible. Just before that, you have 1 RM of the
muscle patterns that prevent you from being pushed backward and that you
use when breaking a weight movement backward.

The reaction in the feet and torso/hips must also be observed and tested,
dorsal flexion in the ankles and flexion in the torso/hips. We now know what
coordination/power is present and we also know whether there is
pathological tone, and it is important to test this again after 10-20 minutes in
chest-high water and adjust if necessary.

2.After the assessment, we can put together a program in which this
movement can be specifically trained with a 1 RM of 75% and 3 sets of 10
repetitions, less resistance than more repetitions, twice a week with a
minimum frequency of twice a week. This means that training in the water
once a week does not meet the training rules, and it will therefore be very
difficult to expect an effect both in water and on land with less training. [51]
In studies where the frequency of at least twice a week was achieved, it was
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clear that the effect was also present on land. And we are not referring to all
those additional effects on mental well-being, sleep, etc. [52].

3.Task-specific training requires a number of elements to be present in order
to achieve this effect.

A. A task-specific exercise requires equality in the internal
movement structure, i.e., the muscle patterns required for that
movement, in order to perform the movement optimally.

B. What applies to muscle patterns also applies to the external
movement structure, which must also match the movement we
want to train. Of course, you can also train both the internal and
external aspects in parts, but try to stay as close to the task as
possible.

C. The energy required for that task must be at least the same, but
actually more, so that “fatigue” occurs.

D. The sensory input must be consistent with the task. This means
that the brain receives input that directly matches the task.

E. The intention of the movement must be related to that task, in
contrast to the intention often found in isolated strength training.
The intention is to perform the task better/faster.

Training this group therefore often requires tone reduction, which can really
only be achieved in water. Combined with the training rules, even this group
could still achieve reasonable results. Group therapy is often not feasible; it
is best done individually or with a maximum of two patients per therapist,
and the exercises must be adapted. However, what often happens—a little
walking and playing games/doing assignments without paying specific
attention to the task and/or training rules—is not exercise aimed at
optimizing the coordination and power of muscle patterns. Often, the main
program focuses solely on walking, dual tasks, and balance training, but
muscle pattern training is lacking, as is movement in other positions such as
lying down and/or sitting; even standing up from a sitting position is rare.

Nevertheless, there are even results to report, especially in patients with
dementia [53,54], who are actually encouraged to move by the water and also
because the need for muscle tone is less in water and movement is also
possible. This in turn stimulates the cardiopulmonary system, which has
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positive effects due to the improved blood circulation in the brain. The
element that water offers is therefore movement with less need for extremely
high muscle tone and, with sufficient repetition and frequency, this will also
be noticeable in movement on land, especially for people with neurological
disorders. [55,56]

Practice:

This group often already moves with an aid, so the first goal is to see if they
can move without help/aids and, if not, to focus the training on that. This
means getting into the water with a wheelchair, standing up, and walking
along the edge of the pool, with assistance if necessary. In the meantime,
work on water adjustment [57], so that people get used to the water again
and dare to go under, and always make use of this if people want to swim.

Be especially careful at the beginning, because many people haven't swum
for a long time and when they get into the water, they often take risks too
quickly by going “too deep” or bending their knees, which also causes you
to go “deep” into the water and maximizes the upward pressure. And then
different rules apply to movement, especially because the information under
the feet also changes due to the loss of support.

The best example is that when you are standing in water up to your neck,
moving your head forward (looking at your feet) will cause your feet/legs to
“push” backward and upward, and to reverse this, the movement can be
reversed by moving your head and upper torso backward.

In other words, water at that level requires control from the upper torso,
around Thoracic 11 both above and below (feet/legs), and below it most
resembles the movement control on land but with less force and muscle
tension. Training in water naturally has a “learning effect,” but this happens
“automatically” because it involves adapting to the environment, which
anyone can do. So let people experience it and don't interfere too much, but
provide simple assistance to ensure that everything goes well. And with
sufficient frequency, there will also be a transfer, first to a lower water level
and then to land. [58,59] Start by walking along the edge, or under
supervision and/or with flotation devices, and build on this. From the start,
make sure that walking backwards and sideways is included. Walking
backwards [19] is particularly important for this group!

Photo 4: Walking training with extra flotation devices. Walking backwards is an activity that this group definitely needs, but is often difficult due to the
“rigidity” of the back, which is necessary for them to maintain their balance. When walking backwards, this tension must be reduced, and more flexion in
the torso/hips gives much more control over walking backwards. By eliminating gravity, the need for that higher back/hip tension becomes less necessary,
allowing for more selectivity and making it possible to walk backwards again. Again, we can turn this into task-specific resistance training with the right
repetitions and frequency, but backward walking can also be practiced with less resistance and more repetitions, or with no resistance at all and at increasingly

higher speeds.
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In this patient group, movements include lying down and sitting up from a
lying position. These movements often require assistance from others or
devices and are rarely or never trained.

Training refers to a task-specific resistance program with sufficient repetition
and frequency, resulting in muscle pattern fatigue that stimulates the system
to function optimally.

Copyrights@ Illhem Ouahab,

Rotating around the axis, which is often not possible on land, turns out to be
possible in water, and now this can also be trained, making it easier on land
as well. Moving from lying down to sitting and maintaining balance while
sitting can be trained perfectly in water. What seems too difficult on land
turns out to be possible due to the reduction in gravity. **

Photo 5

Photo** 6

Photo 7

Photos 5, 6, and 7: Training trunk movement in lying position and from lying to sitting and back. Task-specific training, resistance possible, and training
rules can be applied. Provided that the frequency of training is at least twice a week.

Be aware that the maximum effect that can be achieved is that the ability to move in bed, from sitting on the edge to standing up, improves through training
in the water, but this requires training according to the training rules, otherwise that transfer will not take place.
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Picture 1: Stand-up training with an unprecedented amount of variation, simply by adjusting the water level. Picture 1 shows a level at approximately Th
11, which requires a great deal of concentration to perform the movement perfectly and maintain balance with a falling waterline and therefore more load.
And when people enter the water with a wheelchair, it immediately becomes a movement—standing up—that is very difficult on land but is now suddenly
possible due to the water level.

From that starting point: standing up from a wheelchair in the water, a movement that is now possible again, we can determine the 1 RM for standing up
and draw up a training schedule.

Picture 2: Stand up with a plank in your hands and to determine a form of 1.R.M., it is important to look at how it is performed and how often in succession.
Ask for a slow movement and then you can assess how heavy it is, especially by repeating it a few times. Often, after just a few times, you will see that it
leads to muscle pattern fatigue and you are close to 1 R.M. However, you could also do the calculation using 10 R.M. to determine what load should be
performed how often and for how long.
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Photo 3
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Photo 4

Pictures 3 and 4: From a sitting position on the table, a training program can be developed to further train lying down and sitting. This improves transfers
to and from bed, but also teaches how to prevent falling backwards in water.

This element—falling backward—is a common cause of falls in this group,
even when walking with a walker [19]. It appears that the ability to reduce
tension in the spine and hips is no longer functioning optimally. People with
degenerative neurological disorders in particular need this high tone to be
able to walk, especially forward, but when they walk backward or turn with
or without an assistive device, maintaining balance appears to be very

problematic. Exercising in water at least twice a week can have a positive
effect, and this also includes practicing movements in and out of bed. Don't
underestimate the effect of practicing in a lying/sitting position and all the
variations in between, and their transfer to movement in and out of bed. In
the pool with a lift, buoyancy is quickly used, and you can practice moving
to a sitting position and even standing position and back again.

Photo 8

Photo 9

Photos 8 and 9: A person on land sitting in a wheelchair, still able to walk with assistance and a walker under supervision. Movements such as getting up
and turning in bed, and getting up from a sitting position, were almost always dependent on assistance. Training in water makes these movements easier, and
we immediately have an opportunity to train the muscle patterns specifically for specific tasks and try to improve the level.

Sitting on the table and moving to stand up or lie down is a training similar
to bedtime exercises, while simultaneously practicing the release of high
tension in the posterior spine. This stiffness is often caused by gravity and
will therefore decrease in water, often revealing selectivity and the ability to
flex the torso and hips.

Auctores Publishing LLC — Volume 9(11)-382 www.auctoresonline.org
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Photo 8 shows the start of a relaxing movement in water [61,62] — Watsu —
to achieve this effect and from there start a training to train the movements
associated with moving in and out of bed but also with walking backwards
and this can be partly task specific but also as a whole in the water.

Photo 9 shows the chair lift in the bath, and of course, the effect of water on
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muscle tone won't be optimal yet, but we can use the chair at any time to ~ Fall training for this group is "utopian," yet the section on practicing the
practice getting up and also to train according to the training rules. [44,45] backward movement is very useful for practicing movements in and out of
bed and walking backward.

Picture 5: Kneeling on a raised platform in the pool (step board) is very difficult for many older adults with and without neurological disorders. People
who have suffered a stroke, in particular, have considerable difficulty flexing their knees while maintaining hip extension. This selectivity is often
impossible on land for people who require extension synergy to bear weight (with pathologically high muscle tone) because all leg joints are
flexed[63,64,65]. However, the buoyancy of the water can reduce this high muscle tone and lessen the inhibition on selectivity, making this movement—
possibly with guidance—possibly possible.

The advantage of this kneeling exercise is that it allows you to work on training the hip extension muscles and thus maintain this selectivity longer. Many
movements require selectivity in the hips, from movements in and out of bed, getting up, and walking/climbing stairs.

el

Picture 6: Training the muscle patterns associated with walking, as well as moving in and out of bed. This requires establishing 1 RM and then performing
10 repetitions three times in a row. This should be done 2-3 times during this session, at least twice a week.

Performing this exercise while lying down will cause a reaction throughout  resistance. However, it is essential that the training rules (picture 6) are
the body. Resistance against the heel during extension will cause hip flexion  followed so that muscle fatigue occurs, which is the necessary stimulus for
in the other leg, but the opposite reaction in the arm, as we see when people  improving coordination and power.

walk [26]. So, with this training, we can also train turning in water against

Auctores Publishing LLC — Volume 9(11)-382 www.auctoresonline.org
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Pictures 7 and 8: Resistance to the swing leg to train the other leg. Picture 7 focuses on the extension pattern of the other leg during a specific phase of the
gait. Picture 8 focuses more on the abductors on the other side. Training according to the training rules[43,44,45]

right water level, provides an excellent environment for optimal muscle
training. This can be achieved simply by walking on toes or heels, but also
by demanding more of the foot muscles to maintain balance.

Recent research [66] also showed that foot training can help with optimal
balance control, and this group, in particular, has considerable potential.
Walking on toes and heels will be impossible on land, but water, with the

Photo 11

Photo 10

Auctores Publishing LLC — Volume 9(11)-382 www.auctoresonline.org
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Picture 9

Photo 9, 10, and Picture 9: Reaching requires the utmost effort, even standing on your toes. Walking on a balance beam, on the other hand, demands a
great deal of footwork, both in terms of feeling (perception) and control in the foot itself. Walking and simultaneously controlling boards under your feet
requires a lot of foot selectivity, i.e., foot muscles, but also foot perception, because you have to feel that the board is still where it should be and you have
to learn to react to that when it moves. And here's a combination of standing on it and moving forward without the board shooting up, and doing so with
various water levels.

Group therapy is often possible but requires a great deal of guidance The = However, exercises can easily be done with two or three people, such as
water environment forces each person to develop their own control, but  exercises to practice standing up and sitting down, as well as strength training
because abilities often vary so much, this requires much closer supervision.  to improve coordination and power according to training guidelines.

Picture 10 Picture 11

Pictures 10 and 11. Picture 10: Two people "make" a chair, and the third participant tries to sit, lie down, and stand up on it.
The "chair" tries to facilitate this, but the opposite is also possible, making sitting, lying down, and standing up increasingly difficult.

Auctores Publishing LLC — Volume 9(11)-382 www.auctoresonline.org
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Picture 11 shows a game between two participants in which they, standing
on one leg, try to unbalance the other so that he has to pivot with his standing
leg, etc.

Conclusion:

This article is no longer about restoring balance control/restoration through
training, but rather about developing training programs for a group of
patients to maintain their limited balance as effectively as possible, or even
improve certain aspects. The reason we chose water for them is primarily
because movement is much easier in water, and this immediately has positive
effects on general fitness, blood circulation, and sleep. [67,68] However,
water also has a positive effect on pathological tonus in many participants in
this group due to underlying neurological conditions, resulting in a loss of
selectivity essential for balance control and recovery. This increase in tonus
is necessary on land, but in water it clearly decreases, revealing which
potentials are still present and therefore trainable in water.

To train this, training must be done according to the training rules, which
means establishing a 1 RM for a task-specific movement. This is the basis
for resistance training, with 75% of that 1 RM repeated 10 times in a row,
and 2 x 3 x 10 repetitions per session. Essential is the reduction in power
development around the 8th repetition and rapid recovery after a short rest.
This muscle fatigue is the stimulus needed to improve the coordination and
power of the muscle patterns. This program should be performed at least
twice a week. This is often the problem because it is not applied, resulting in
no improvement, which could be achieved. This also means that nothing
extra can be transferred to movements on land. In this case, there will be little
or no transfer of the training, and research that differs the weekly frequency
between training on land and water is therefore unreliable.

Exercising in water makes selective movement possible again, which is
necessary for balance control!

References:

1. Robinovitch SN, Feldman F, Yang Y, Schonnop R, Leung PM,
et al. (2013). Video capture of the circumstances of falls in
elderly people residing in long-term care: an observational
study. Lancet. 2013 Jan 5;381(9860):47-54. doi:
10.1016/S0140-6736(12)61263-X. Epub 2012 Oct 17. Erratum
in: Lancet ;381(9860):28.

2. Stephen N Robinovitch, Aleksandra Dojnov, Vicki Komisar,
Yijian Yang, Nataliya Shishov, et al, (2022). Protective
responses of older adults for avoiding injury during falls:
evidence from video capture of real-life falls in long-term care,
Age and Ageing, 51(12): afac273.

3. (2024). Interactions during falls with environmental objects:
evidence from real-life falls in long-term care captured on
video. N. Shishov,S.N. Robinovitch BMC Geriatrics.

4. Van Schooten K. (2014). Predicting falls. Amount and quality
of daily-life gait as risk factors. Thesis, 30(78).

5. Shishov, N., Komisar, V., Marigold, D.S. et al. (2024).
Interactions during falls with environmental objects: evidence
from real-life falls in long-term care captured on video. BMC
Geriatr, 24(726).

6. V.d. Rakt J. (2018). The environment in long-care facilities
(Nursing home) decrease the possibilities to move independent!
Global Journal of Research and Review, 12 (5): 2-10.

7. Kimberley S. van Schooten, Yijian Yang, Fabio Feldman, Ming
Leung, Heather McKay, et al. (2017). The association between
fall frequency, injury risk and characteristics of falls in older

Auctores Publishing LLC — Volume 9(11)-382 www.auctoresonline.org
ISSN: 2639-4162

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Copyrights@ Illhem Ouahab,

residents of long-term care: do recurrent fallers fall more
safely? The Journals of Gerontology.

Cherlene E. Chang, Kimberley S. Van Schooten, Stephen N
Robinovitch, (2017). Falls in long-term care: An analysis of
what people are doing to cause falls in high-risk locations.
Cacciatore TW, Anderson DI, Cohen RG. (2024). Central
mechanisms of muscle tone regulation: implications for pain
and performance. Front Neurosis. 18:1511-1783.

Ganguly J, Kulshreshtha D, Almotiri M, Jog M. (2021). Muscle
Tone Physiology and Abnormalities. Toxins (Basel).13(4):282.
Kraft P, Gadeholt O, Wieser M. Jennings J, Classen J. Lying
obliquely—a clinical sign of cognitive impairment: cross
sectional observational study BMJ. 2009:336:bs273.

Jan van de Rakt, (2020). Steve McCarthy Grunwald Possible
treatment for the Pisa - Syndrome by Parkinson disease. A case
report. Ita. J. Sports Reh. Po, 7(2): 1522 -1545.

Jan Van De Rakt, Steve M. Grunwald, (2024), Can Disturbed
Perception Be Improved Through Task-Specific Resistance
Treatment at A Stroke Patient? J. General Medicine and
Clinical Practice, 7(8).

Bohannon R.W. Suith M.B. (1987). Interrater reliability of a
modified Ashworth scale of muscle spasticity Phys.Ther. 1987
a (67(2)) 206-207.

H. Waardenburg end anderen. Is paratonie betrouwbaar te
meten? Ned.Tijdsch. v. Fysio 1999.

Jan van de Rakt, Steve McCarty-Grunwald. (2023). Why have
people with dementia problems with walking and balance?
Medical Research Archives, 1-13.

Jan van de Rakt, Steve McCarthy-Grunwald (2025), Balance
Training Parkinson, J. General Medicine and Clinical Practice,
8(3).

Jan Van de Rakt, Steve McCarthy-Grunwald, (2026), Balance
Measurements and Their Significance, J. General Medicine and
Clinical Practice, 9(3).

Jan van de Rakt, Steve McCarthy-Grunwald (2022). Backward
Falling Elderly. J. General Medicine and Clinical Practice.
5(3).

Ramakers I. Visser P. Aalten P. Boesten J. Metsemakers J.
Jolles J. Verhey F. (2007). Symptoms of Preclinical Dementia
in General Practice up to Five Years before Dementia Diagnosis
Dementia and Geriatric Cognitive Disorders.

Berrut, Gilles, et al. (2009). “Stops Walking When Talking: A
Predictor of Falls in Older Adults?” European Journal of
Neurology.

Paratonia enlightened: definition, diagnosis, course, riskfactors,
and treatment JSM Hobbelen 2010¢cris.maastrichtuniversity.nl
Morozova E, Newstein P, Marder E. (2022). Reciprocally
inhibitory circuits operating with distinct mechanisms are
differently robust to perturbation and modulation. Elife, 11:
€74363.

Jawade S, Chitale N Jr, Phansopkar P. (2023). The Effect of
Reciprocal Inhibition Techniques on Pain, Range of Motion,
and Functional Activities in Patients with Upper Trapezitis.
Cureus. 15(2): e34487.

Van de Rakt J. (2021). The diagonal-muscles pattern of the
trunk.: Basic of all Movements. Scholars press.

Page 12 of 14


https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)61263-X/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)61263-X/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)61263-X/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)61263-X/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)61263-X/abstract
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(12)61263-X/abstract
https://academic.oup.com/ageing/article-abstract/51/12/afac273/6881501
https://academic.oup.com/ageing/article-abstract/51/12/afac273/6881501
https://academic.oup.com/ageing/article-abstract/51/12/afac273/6881501
https://academic.oup.com/ageing/article-abstract/51/12/afac273/6881501
https://academic.oup.com/ageing/article-abstract/51/12/afac273/6881501
https://link.springer.com/article/10.1186/s12877-024-05306-5
https://link.springer.com/article/10.1186/s12877-024-05306-5
https://link.springer.com/article/10.1186/s12877-024-05306-5
https://research.vu.nl/en/publications/predicting-falls-amount-and-quality-of-daily-life-gait-as-risk-fa/
https://research.vu.nl/en/publications/predicting-falls-amount-and-quality-of-daily-life-gait-as-risk-fa/
https://link.springer.com/article/10.1186/s12877-024-05306-5
https://link.springer.com/article/10.1186/s12877-024-05306-5
https://link.springer.com/article/10.1186/s12877-024-05306-5
https://link.springer.com/article/10.1186/s12877-024-05306-5
https://hal.science/hal-03714009/
https://hal.science/hal-03714009/
https://hal.science/hal-03714009/
https://academic.oup.com/biomedgerontology/article-abstract/73/6/786/4475900
https://academic.oup.com/biomedgerontology/article-abstract/73/6/786/4475900
https://academic.oup.com/biomedgerontology/article-abstract/73/6/786/4475900
https://academic.oup.com/biomedgerontology/article-abstract/73/6/786/4475900
https://academic.oup.com/biomedgerontology/article-abstract/73/6/786/4475900
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cherlene+E.+Chang%2C+Kimberley+S.+Van+Schooten%2C+Stephen+N+Robinovitch%2C+%282017%29.+Falls+in+long-term+care%3A+An+analysis+of+what+people+are+doing+to+cause+falls+in+high-risk+locations.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cherlene+E.+Chang%2C+Kimberley+S.+Van+Schooten%2C+Stephen+N+Robinovitch%2C+%282017%29.+Falls+in+long-term+care%3A+An+analysis+of+what+people+are+doing+to+cause+falls+in+high-risk+locations.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cherlene+E.+Chang%2C+Kimberley+S.+Van+Schooten%2C+Stephen+N+Robinovitch%2C+%282017%29.+Falls+in+long-term+care%3A+An+analysis+of+what+people+are+doing+to+cause+falls+in+high-risk+locations.+&btnG=
https://www.frontiersin.org/journals/neuroscience/articles/10.3389/fnins.2024.1511783/full?utm_source=chatgpt.com
https://www.frontiersin.org/journals/neuroscience/articles/10.3389/fnins.2024.1511783/full?utm_source=chatgpt.com
https://www.frontiersin.org/journals/neuroscience/articles/10.3389/fnins.2024.1511783/full?utm_source=chatgpt.com
https://www.mdpi.com/2072-6651/13/4/282
https://www.mdpi.com/2072-6651/13/4/282
https://www.bmj.com/content/339/bmj.b5273.short
https://www.bmj.com/content/339/bmj.b5273.short
https://www.bmj.com/content/339/bmj.b5273.short
https://vanderakt.nl/wp-content/uploads/2019/03/possible-treatmen-pisa-syndrome-1.pdf
https://vanderakt.nl/wp-content/uploads/2019/03/possible-treatmen-pisa-syndrome-1.pdf
https://vanderakt.nl/wp-content/uploads/2019/03/possible-treatmen-pisa-syndrome-1.pdf
https://vanderakt.nl/wp-content/uploads/2025/02/can-disturbed-perception-be-improve-through-task-specific-resistance-treatment-at-an-stroke-patient-1.pdf
https://vanderakt.nl/wp-content/uploads/2025/02/can-disturbed-perception-be-improve-through-task-specific-resistance-treatment-at-an-stroke-patient-1.pdf
https://vanderakt.nl/wp-content/uploads/2025/02/can-disturbed-perception-be-improve-through-task-specific-resistance-treatment-at-an-stroke-patient-1.pdf
https://vanderakt.nl/wp-content/uploads/2025/02/can-disturbed-perception-be-improve-through-task-specific-resistance-treatment-at-an-stroke-patient-1.pdf
https://www.academia.edu/download/75507179/e6cffae562422ce196d295c4fcc4698a45cc.pdf
https://www.academia.edu/download/75507179/e6cffae562422ce196d295c4fcc4698a45cc.pdf
https://www.academia.edu/download/75507179/e6cffae562422ce196d295c4fcc4698a45cc.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=H.+Waardenburg+end+anderen.+Is+paratonie+betrouwbaar+te+meten%3F+Ned.Tijdsch.+v.+Fysio+1999.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=H.+Waardenburg+end+anderen.+Is+paratonie+betrouwbaar+te+meten%3F+Ned.Tijdsch.+v.+Fysio+1999.+&btnG=
https://esmed.org/MRA/mra/article/view/4077
https://esmed.org/MRA/mra/article/view/4077
https://esmed.org/MRA/mra/article/view/4077
https://research.cumbria.ac.uk/files/15547700/McCarthy-Grunwald_BalanceTrainingParkinson.pdf
https://research.cumbria.ac.uk/files/15547700/McCarthy-Grunwald_BalanceTrainingParkinson.pdf
https://research.cumbria.ac.uk/files/15547700/McCarthy-Grunwald_BalanceTrainingParkinson.pdf
https://research.cumbria.ac.uk/en/publications/balance-measurements-and-their-significance/
https://research.cumbria.ac.uk/en/publications/balance-measurements-and-their-significance/
https://research.cumbria.ac.uk/en/publications/balance-measurements-and-their-significance/
https://www.vanderakt.nl/wp-content/uploads/2022/12/backward-falling-elderly.pdf
https://www.vanderakt.nl/wp-content/uploads/2022/12/backward-falling-elderly.pdf
https://www.vanderakt.nl/wp-content/uploads/2022/12/backward-falling-elderly.pdf
https://karger.com/dem/article-abstract/24/4/300/98552
https://karger.com/dem/article-abstract/24/4/300/98552
https://karger.com/dem/article-abstract/24/4/300/98552
https://karger.com/dem/article-abstract/24/4/300/98552
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1468-1331.2009.02612.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1468-1331.2009.02612.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1468-1331.2009.02612.x
https://cris.maastrichtuniversity.nl/files/547859/guid-b78d6c72-fedb-4546-b4c5-89756c38ee0a-ASSET2.0.pdf
https://cris.maastrichtuniversity.nl/files/547859/guid-b78d6c72-fedb-4546-b4c5-89756c38ee0a-ASSET2.0.pdf
https://elifesciences.org/articles/74363
https://elifesciences.org/articles/74363
https://elifesciences.org/articles/74363
https://elifesciences.org/articles/74363
https://www.cureus.com/articles/114241-the-effect-of-reciprocal-inhibition-techniques-on-pain-range-of-motion-and-functional-activities-in-patients-with-upper-trapezitis.pdf
https://www.cureus.com/articles/114241-the-effect-of-reciprocal-inhibition-techniques-on-pain-range-of-motion-and-functional-activities-in-patients-with-upper-trapezitis.pdf
https://www.cureus.com/articles/114241-the-effect-of-reciprocal-inhibition-techniques-on-pain-range-of-motion-and-functional-activities-in-patients-with-upper-trapezitis.pdf
https://www.cureus.com/articles/114241-the-effect-of-reciprocal-inhibition-techniques-on-pain-range-of-motion-and-functional-activities-in-patients-with-upper-trapezitis.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Van+de+Rakt+J.+%282021%29.+The+diagonal-muscles+pattern+of+the+trunk.%3A+Basic+of+all+Movements.+Scholars+press.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Van+de+Rakt+J.+%282021%29.+The+diagonal-muscles+pattern+of+the+trunk.%3A+Basic+of+all+Movements.+Scholars+press.+&btnG=

J. General medicine and Clinical Practice

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.

40.

41.

Tardieu G., Rondont O., Mensch J., Dalloz J., Monfraix C., et
al. (1997) Responses electromyograhpiques a [’etirement
musculaire chez ’homme normal. Revue Neurologie 60-61.
Montero-Odasso M, van der Velde N, Martin FC, Petrovic M,
Tan MP, et al. (2023). Task Force on Global Guidelines for
Falls in Older Adults. World guidelines for falls prevention and
management for older adults: a global initiative. Age Ageing.
2022 Sep 2;51(9): afac205.

Montero-Odasso MM, Kamkar N, Pieruccini-Faria F, Osman
A, Sarquis-Adamson Y, Close J, et al. (2021). Task Force on
Global Guidelines for Falls in Older Adults. Evaluation of
Clinical Practice Guidelines on Fall Prevention and
Management for Older Adults: A Systematic Review. J4MA4
Netw Open. 4(12): €2138911.
Jennifer McGinley, (2025).
Guideline: World guidelines for falls prevention and
management for older adults: a global initiative, Journal of
Physiotherapy, 65.

S. Sterke. De deskundige aan het woord. Nathalie van der
Velde. Prof. Valpreventie. NTvGF 4.2019.

de Rakt JV (2018) The Environment in Long-Care Facilities
(Nursing Home) Decrease the Possibilities to Move
Independent! Glob J Res Rev, .5(2):10.

T. Hirase. D. Strunieks. S. Lord. (2020). Pain is associated with
poor balance in community-dwelling older adults: Review and
metaanalysis. Journal of the American Directors association,
21(5) :597-603.

(2017). Coexisting Systemic Infections in Patients Who Present
with a Fall. Alex Blair and Farrin A. Manian. Clinical
investigation.

Janine M. Gregson, Michael Leathley, A.Peter Moore, Anil K.
Sharma, Tudor L. Smith, et al. (1999). Reliability of the tone
assessment scale and the modified Ashworth scale as clinical

Appraisal of Clinical Practice

tools for assessing poststroke spasticity, Archives of Physical
Medicine and Rehabilitation, 80(9):1013-1016.

Cacciatore TW, Anderson DI, Cohen RG. (2024). Central
mechanisms of muscle tone regulation: implications for pain
and performance. Front Neurosci. 9918):1511-1783.

An Initial Passive Phase That Limits the Time to Recover and
Emphasizes the Role of Proprioceptive Information. Maeva Le
Goic, Danping Wang, Elodie Chiarovano, Jennyfer Lecompte,
Sebastien Laporte, Jacques Duysens and Pierre-Paul Vidal.
Frontiers in Neurology 2018.

Van de Rakt J. (2013). Balanstraining bij ouderen. Physios, 3.
Lydia Willemse, Eveline J.M. Wouters, Martijn F. Pisters,
(2026). Benedicte Vanwanseele, Effects of a 12-week intrinsic
foot muscle strengthening program (STIFF) on gait, balance
and concerns about falling in physically active older adults: An
assessor-blinded randomized-controlled trial, Gait & Posture,
123: 110018.

Ermelinda Porpiglia, Helen M Blau, (2022). Plasticity of
muscle stem cells in homeostasis and aging, Current Opinion
in Genetics & Development,T17.

Jarvis JC. Muscle Plasticity, (2025). Adaptation and
Epigenetics. Adv Exp Med Biol. 1478:475-489

Flewwelling LD, Hannaian SJ, Cao V, Chaillou T, Cheng AlJ,
et al. (2025). What are the potential mechanisms of fatigue-

Auctores Publishing LLC — Volume 9(11)-382 www.auctoresonline.org
ISSN: 2639-4162

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.
57.

58.

Copyrights@ Illhem Ouahab,

induced skeletal muscle hypertrophy with low-load resistance
exercise training? Am J Physiol Cell Physiol.328(3):C1001-
C1014.

Hubbard 1J, Parsons MW, Neilson C, Carey LM. (2009). Task-
specific training: evidence for and translation to clinical
practice. Occup Ther Int. 16(3-4):175-89.

Bosch F. (2018). Krachttraining en coordinatie. 2010 uitgevers
2011. 34-76.

Van de Goolberg T. De Rehaboom, Een methodische aanpak in
de sportrevalidatie. Publish & more. 80- 110ISBN
9789082535174.

U. Camper. |(1995). Wasserspezifische bewegingstherapie und
training; Gustav Fisher Verlag.

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

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

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

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

Zhu Z, Cui L, Yin M, Yu Y, Zhou X, et al. (2015).
Hydrotherapy vs. conventional land-based exercise for
improving walking and balance after stroke: a randomized
controlled trial. Clinical Rehabilitation, 30(6):587-593.

Moini Jazani A, Nasimi Doost Azgomi H, Nasimi Doost
Azgomi A, Hossein Ayati M, Nasimi Doost Azgomi R. (2023).
Efficacy of hydrotherapy, spa therapy, and balneotherapy on
sleep quality: a systematic review. Int J Biometeorol.
67(6):975-991.

V.d. Rakt J. McCarthy- Grunwald S. (2022). Physical treatment
(Hydrotherapy) by individuals with and without dementia.
Aquatic exercising. Part 1. Ita. J. Sports Reh. Po.9 (19); 1;3
;1989-2017.

Brabant Zorg. (2019). Pilot: Bewegen met water. Team
Bewegingsagogie en Psychomotorische therapie. NHV
nieuwsbrief 4.

J. van de Rakt en Johan Lambeck. (2004). Therapeutisch
zwemmen met" verpleeghuis" patiénten? N.V.F.G.

W. Tripp. (2011). effekte der Bewegungstherapie im wasser auf
die funktionelle mobilitat bei Schlaganfallpatienten — Eine
kontrollierte, randomisierte studie. Thesis, Frankfurt is Main.
J. Lambeck. (2001). Hydrotherapie. Uigave N.P.I.

Artikel Aquatic 2018 Texas, Aquatic Therapy and End-Stage
Dementia: Exercise Dosing for the Minimally Responsive.
Stacy Lynch Inertia Therapy Services Conference ICEBAT.
Schollhorn W. Rizzi N. (2022). And others. Always pay
attention to which model motor learning you are using.

Page 13 of 14


https://esmed.org/MRA/mra/article/view/4077
https://esmed.org/MRA/mra/article/view/4077
https://esmed.org/MRA/mra/article/view/4077
https://academic.oup.com/ageing/article-abstract/51/9/afac205/6730755
https://academic.oup.com/ageing/article-abstract/51/9/afac205/6730755
https://academic.oup.com/ageing/article-abstract/51/9/afac205/6730755
https://academic.oup.com/ageing/article-abstract/51/9/afac205/6730755
https://academic.oup.com/ageing/article-abstract/51/9/afac205/6730755
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2787179
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2787179
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2787179
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2787179
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2787179
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2787179
https://www.sciencedirect.com/science/article/pii/S1836955324001103
https://www.sciencedirect.com/science/article/pii/S1836955324001103
https://www.sciencedirect.com/science/article/pii/S1836955324001103
https://www.sciencedirect.com/science/article/pii/S1836955324001103
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=S.+Sterke.+De+deskundige+aan+het+woord.+Nathalie+van+der+Velde.+Prof.+Valpreventie.+NTvGF+4.2019.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=S.+Sterke.+De+deskundige+aan+het+woord.+Nathalie+van+der+Velde.+Prof.+Valpreventie.+NTvGF+4.2019.&btnG=
https://hal.science/hal-03714009/
https://hal.science/hal-03714009/
https://hal.science/hal-03714009/
https://www.jamda.com/article/S1525-8610(20)30207-3/abstract
https://www.jamda.com/article/S1525-8610(20)30207-3/abstract
https://www.jamda.com/article/S1525-8610(20)30207-3/abstract
https://www.jamda.com/article/S1525-8610(20)30207-3/abstract
https://www.sciencedirect.com/science/article/pii/S0002962916306152
https://www.sciencedirect.com/science/article/pii/S0002962916306152
https://www.sciencedirect.com/science/article/pii/S0002962916306152
https://www.sciencedirect.com/science/article/pii/S0003999399900539
https://www.sciencedirect.com/science/article/pii/S0003999399900539
https://www.sciencedirect.com/science/article/pii/S0003999399900539
https://www.sciencedirect.com/science/article/pii/S0003999399900539
https://www.sciencedirect.com/science/article/pii/S0003999399900539
https://www.frontiersin.org/journals/neuroscience/articles/10.3389/fnins.2024.1511783/full?utm_source=chatgpt.com
https://www.frontiersin.org/journals/neuroscience/articles/10.3389/fnins.2024.1511783/full?utm_source=chatgpt.com
https://www.frontiersin.org/journals/neuroscience/articles/10.3389/fnins.2024.1511783/full?utm_source=chatgpt.com
https://www.frontiersin.org/journals/neurology/articles/10.3389/fneur.2018.00986/full
https://www.frontiersin.org/journals/neurology/articles/10.3389/fneur.2018.00986/full
https://www.frontiersin.org/journals/neurology/articles/10.3389/fneur.2018.00986/full
https://www.frontiersin.org/journals/neurology/articles/10.3389/fneur.2018.00986/full
https://www.frontiersin.org/journals/neurology/articles/10.3389/fneur.2018.00986/full
https://www.researchgate.net/profile/Jan-Van-De-Rakt/publication/299407187_Balanstraining_bij_ouderen/links/56f436eb08ae7c1fda2d73bb/Balanstraining-bij-ouderen.pdf
https://www.sciencedirect.com/science/article/pii/S0966636225007453
https://www.sciencedirect.com/science/article/pii/S0966636225007453
https://www.sciencedirect.com/science/article/pii/S0966636225007453
https://www.sciencedirect.com/science/article/pii/S0966636225007453
https://www.sciencedirect.com/science/article/pii/S0966636225007453
https://www.sciencedirect.com/science/article/pii/S0966636225007453
https://www.sciencedirect.com/science/article/pii/S0959437X22001083
https://www.sciencedirect.com/science/article/pii/S0959437X22001083
https://www.sciencedirect.com/science/article/pii/S0959437X22001083
https://www.nature.com/articles/s42255-026-01595-9
https://www.nature.com/articles/s42255-026-01595-9
https://journals.physiology.org/doi/abs/10.1152/ajpcell.00266.2024
https://journals.physiology.org/doi/abs/10.1152/ajpcell.00266.2024
https://journals.physiology.org/doi/abs/10.1152/ajpcell.00266.2024
https://journals.physiology.org/doi/abs/10.1152/ajpcell.00266.2024
https://journals.physiology.org/doi/abs/10.1152/ajpcell.00266.2024
https://onlinelibrary.wiley.com/doi/abs/10.1002/oti.275
https://onlinelibrary.wiley.com/doi/abs/10.1002/oti.275
https://onlinelibrary.wiley.com/doi/abs/10.1002/oti.275
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bosch+F.+%282018%29.+Krachttraining+en+coordinatie.+2010+uitgevers+2011.+34-76.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bosch+F.+%282018%29.+Krachttraining+en+coordinatie.+2010+uitgevers+2011.+34-76.&btnG=
https://www.vanderakt.nl/wp-content/uploads/2023/12/what-is-task-specific-resistance-therapy-and-what-is.pdf
https://www.vanderakt.nl/wp-content/uploads/2023/12/what-is-task-specific-resistance-therapy-and-what-is.pdf
https://www.vanderakt.nl/wp-content/uploads/2023/12/what-is-task-specific-resistance-therapy-and-what-is.pdf
https://www.researchgate.net/profile/Jan-Van-De-Rakt/publication/339054593_Physical_treatment_Hydrotherapy_by_individuals_with_and_without_dementia_Aquatic_exercising_Part_1/links/5e3b0bf492851c7f7f1fe44f/Physical-treatment-Hydrotherapy-by-individuals-with-and-without-dementia-Aquatic-exercising-Part-1.pdf
https://www.researchgate.net/profile/Jan-Van-De-Rakt/publication/339054593_Physical_treatment_Hydrotherapy_by_individuals_with_and_without_dementia_Aquatic_exercising_Part_1/links/5e3b0bf492851c7f7f1fe44f/Physical-treatment-Hydrotherapy-by-individuals-with-and-without-dementia-Aquatic-exercising-Part-1.pdf
https://link.springer.com/chapter/10.1007/978-3-642-14075-4_9
https://link.springer.com/chapter/10.1007/978-3-642-14075-4_9
https://link.springer.com/chapter/10.1007/978-3-642-14075-4_9
https://link.springer.com/chapter/10.1007/978-3-642-14075-4_9
https://link.springer.com/article/10.1007/s10548-011-0204-z
https://link.springer.com/article/10.1007/s10548-011-0204-z
https://link.springer.com/article/10.1007/s10548-011-0204-z
https://link.springer.com/article/10.1007/s10548-011-0204-z
https://link.springer.com/article/10.1186/1471-2202-13-13
https://link.springer.com/article/10.1186/1471-2202-13-13
https://link.springer.com/article/10.1186/1471-2202-13-13
https://link.springer.com/article/10.1186/1471-2202-13-13
https://link.springer.com/article/10.1007/s40520-014-0252-9
https://link.springer.com/article/10.1007/s40520-014-0252-9
https://link.springer.com/article/10.1007/s40520-014-0252-9
https://link.springer.com/article/10.1007/s40520-014-0252-9
https://journals.sagepub.com/doi/abs/10.1177/0269215515593392
https://journals.sagepub.com/doi/abs/10.1177/0269215515593392
https://journals.sagepub.com/doi/abs/10.1177/0269215515593392
https://journals.sagepub.com/doi/abs/10.1177/0269215515593392
https://link.springer.com/article/10.1007/s00484-023-02471-x
https://link.springer.com/article/10.1007/s00484-023-02471-x
https://link.springer.com/article/10.1007/s00484-023-02471-x
https://link.springer.com/article/10.1007/s00484-023-02471-x
https://link.springer.com/article/10.1007/s00484-023-02471-x
https://www.researchgate.net/profile/Jan-Van-De-Rakt/publication/339054593_Physical_treatment_Hydrotherapy_by_individuals_with_and_without_dementia_Aquatic_exercising_Part_1/links/5e3b0bf492851c7f7f1fe44f/Physical-treatment-Hydrotherapy-by-individuals-with-and-without-dementia-Aquatic-exercising-Part-1.pdf
https://www.researchgate.net/profile/Jan-Van-De-Rakt/publication/339054593_Physical_treatment_Hydrotherapy_by_individuals_with_and_without_dementia_Aquatic_exercising_Part_1/links/5e3b0bf492851c7f7f1fe44f/Physical-treatment-Hydrotherapy-by-individuals-with-and-without-dementia-Aquatic-exercising-Part-1.pdf
https://www.researchgate.net/profile/Jan-Van-De-Rakt/publication/339054593_Physical_treatment_Hydrotherapy_by_individuals_with_and_without_dementia_Aquatic_exercising_Part_1/links/5e3b0bf492851c7f7f1fe44f/Physical-treatment-Hydrotherapy-by-individuals-with-and-without-dementia-Aquatic-exercising-Part-1.pdf
https://www.researchgate.net/profile/Jan-Van-De-Rakt/publication/339054593_Physical_treatment_Hydrotherapy_by_individuals_with_and_without_dementia_Aquatic_exercising_Part_1/links/5e3b0bf492851c7f7f1fe44f/Physical-treatment-Hydrotherapy-by-individuals-with-and-without-dementia-Aquatic-exercising-Part-1.pdf
https://esmed.org/MRA/mra/article/view/4077
https://esmed.org/MRA/mra/article/view/4077
https://esmed.org/MRA/mra/article/view/4077
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=J.+van+de+Rakt+en+Johan+Lambeck.+%282004%29.+Therapeutisch+zwemmen+met%22+verpleeghuis%22+pati%C3%ABnten%3F+N.V.F.G.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=J.+van+de+Rakt+en+Johan+Lambeck.+%282004%29.+Therapeutisch+zwemmen+met%22+verpleeghuis%22+pati%C3%ABnten%3F+N.V.F.G.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=W.+Tripp.+%282011%29.+effekte+der+Bewegungstherapie+im+wasser+auf+die+funktionelle+mobilitat+bei+Schlaganfallpatienten+%E2%80%93+Eine+kontrollierte%2C+randomisierte+studie.+Thesis%2C+Frankfurt+is+Main.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=W.+Tripp.+%282011%29.+effekte+der+Bewegungstherapie+im+wasser+auf+die+funktionelle+mobilitat+bei+Schlaganfallpatienten+%E2%80%93+Eine+kontrollierte%2C+randomisierte+studie.+Thesis%2C+Frankfurt+is+Main.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=W.+Tripp.+%282011%29.+effekte+der+Bewegungstherapie+im+wasser+auf+die+funktionelle+mobilitat+bei+Schlaganfallpatienten+%E2%80%93+Eine+kontrollierte%2C+randomisierte+studie.+Thesis%2C+Frankfurt+is+Main.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=J.+Lambeck.+%282001%29.++Hydrotherapie.+Uigave+N.P.I.&btnG=
https://journals.lww.com/japt/fulltext/2018/26021/aquatic_therapy_and_end_stage_dementia.10.aspx
https://journals.lww.com/japt/fulltext/2018/26021/aquatic_therapy_and_end_stage_dementia.10.aspx
https://journals.lww.com/japt/fulltext/2018/26021/aquatic_therapy_and_end_stage_dementia.10.aspx
https://www.mdpi.com/1660-4601/19/2/711
https://www.mdpi.com/1660-4601/19/2/711

J. General medicine and Clinical Practice

59.

60.

61.

62.

63.

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

DO0I:10.31579/2639-4162/382

International journal of environmental research and public
health. 19(711): 1-36.

Nuzzo JL, Pinto MD, Nosaka K, Steele J. (2024) Maximal
Number of Repetitions at Percentages of the One Repetition
Maximum: A Meta-Regression and Moderator Analysis of Sex,
Age, Training Status, and Exercise. Sports Med. 54(2):303-321.
Watsu Basic and Explorer Paths on Land and in Water
Paperback 2018 Engelstalige. Harold Dull. Createspace
Independent Publishing Platform

Schitter AM, Fleckenstein J, Frei P, Tacymans J, Kurpiers N,et
al (2020). Applications, indications, and effects of passive
hydrotherapy WATSU (WaterShiatsu)-A systematic review
and meta-analysis. PLoS One.15(3): ¢0229705.

(1970). Burnstromm. Movement therapy in hemiplegia. Harper
&Row.

P. Davies. (2001). Steps to follow. The comprehensive
treatment of patients with hemiplegie. Second edition.
Completely revised and updated. Springer-Verlag1999.

64.

65.

66.

67.

Copyrights@ Illhem Ouahab,

Barnes M. Johnson J. Upper motor neurone syndrome and
spasticity Uitgever; Cambrigde University Press.

Lydia Willemse, Eveline J.M. Wouters, Martijn F. (2026).
Pisters, Benedicte Vanwanseele, Effects of a 12-week intrinsic
foot muscle strengthening program (STIFF) on gait, balance
and concerns about falling in physically active older adults: An
assessor-blinded randomized-controlled trial, Gait & Posture,
123:1100-1118.

Bracko O, Njiru BN, Swallow M, Ali M, Haft-Javaherian M, et
al. (2020). Increasing cerebral blood flow improves cognition
into late stages in Alzheimer's disease mice. J Cereb Blood
Flow Metab. 40(7):1441-1452.

Moini Jazani A, Nasimi Doost Azgomi H, Nasimi Doost
Azgomi A, Hossein Ayati M, Nasimi Doost Azgomi R. (2023).
Efficacy of hydrotherapy, spa therapy, and balneotherapy on
sleep quality: a systematic review. Int J Biometeorol.67(6):975-
991.

Submit Manuscript

YV VYV 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 9(11)-382 www.auctoresonline.org
ISSN: 2639-4162

Page 14 of 14


https://www.mdpi.com/1660-4601/19/2/711
https://www.mdpi.com/1660-4601/19/2/711
https://link.springer.com/article/10.1007/s40279-023-01937-7
https://link.springer.com/article/10.1007/s40279-023-01937-7
https://link.springer.com/article/10.1007/s40279-023-01937-7
https://link.springer.com/article/10.1007/s40279-023-01937-7
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Watsu+Basic+and+Explorer+Paths+on+Land+and+in+Water+Paperback+2018+Engelstalige.+Harold+Dull.+Createspace+Independent+Publishing+Platform+ISBN-10+%E2%80%8F+%3A+%E2%80%8E+1986416445&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Watsu+Basic+and+Explorer+Paths+on+Land+and+in+Water+Paperback+2018+Engelstalige.+Harold+Dull.+Createspace+Independent+Publishing+Platform+ISBN-10+%E2%80%8F+%3A+%E2%80%8E+1986416445&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Watsu+Basic+and+Explorer+Paths+on+Land+and+in+Water+Paperback+2018+Engelstalige.+Harold+Dull.+Createspace+Independent+Publishing+Platform+ISBN-10+%E2%80%8F+%3A+%E2%80%8E+1986416445&btnG=
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0229705
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0229705
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0229705
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0229705
https://cir.nii.ac.jp/crid/1574231875545213568
https://cir.nii.ac.jp/crid/1574231875545213568
https://books.google.com/books?hl=en&lr=&id=DRXeVtfH47cC&oi=fnd&pg=PR13&dq=+P.+Davies.+(2001).+Steps+to+follow.+The+comprehensive+treatment+of+patients+with+hemiplegie.+Second+edition.+Completely+revised+and+updated.+Springer-Verlag1999.&ots=PMhqLHUtdL&sig=ks1v3UOybmGrUEClgJNoHT4PpuI
https://books.google.com/books?hl=en&lr=&id=DRXeVtfH47cC&oi=fnd&pg=PR13&dq=+P.+Davies.+(2001).+Steps+to+follow.+The+comprehensive+treatment+of+patients+with+hemiplegie.+Second+edition.+Completely+revised+and+updated.+Springer-Verlag1999.&ots=PMhqLHUtdL&sig=ks1v3UOybmGrUEClgJNoHT4PpuI
https://books.google.com/books?hl=en&lr=&id=DRXeVtfH47cC&oi=fnd&pg=PR13&dq=+P.+Davies.+(2001).+Steps+to+follow.+The+comprehensive+treatment+of+patients+with+hemiplegie.+Second+edition.+Completely+revised+and+updated.+Springer-Verlag1999.&ots=PMhqLHUtdL&sig=ks1v3UOybmGrUEClgJNoHT4PpuI
https://books.google.com/books?hl=en&lr=&id=DRXeVtfH47cC&oi=fnd&pg=PR13&dq=+P.+Davies.+(2001).+Steps+to+follow.+The+comprehensive+treatment+of+patients+with+hemiplegie.+Second+edition.+Completely+revised+and+updated.+Springer-Verlag1999.&ots=PMhqLHUtdL&sig=ks1v3UOybmGrUEClgJNoHT4PpuI
https://books.google.com/books?hl=en&lr=&id=DRXeVtfH47cC&oi=fnd&pg=PR13&dq=+P.+Davies.+(2001).+Steps+to+follow.+The+comprehensive+treatment+of+patients+with+hemiplegie.+Second+edition.+Completely+revised+and+updated.+Springer-Verlag1999.&ots=PMhqLHUtdL&sig=ks1v3UOybmGrUEClgJNoHT4PpuI
https://www.researchgate.net/profile/Michael-Barnes-6/publication/11634729_Spasticity_A_Rehabilitation_Challenge_in_the_Elderly/links/00b4952c6cf896233a000000/Spasticity-A-Rehabilitation-Challenge-in-the-Elderly.pdf
https://www.researchgate.net/profile/Michael-Barnes-6/publication/11634729_Spasticity_A_Rehabilitation_Challenge_in_the_Elderly/links/00b4952c6cf896233a000000/Spasticity-A-Rehabilitation-Challenge-in-the-Elderly.pdf
https://www.researchgate.net/profile/Michael-Barnes-6/publication/11634729_Spasticity_A_Rehabilitation_Challenge_in_the_Elderly/links/00b4952c6cf896233a000000/Spasticity-A-Rehabilitation-Challenge-in-the-Elderly.pdf
https://www.researchgate.net/profile/Michael-Barnes-6/publication/11634729_Spasticity_A_Rehabilitation_Challenge_in_the_Elderly/links/00b4952c6cf896233a000000/Spasticity-A-Rehabilitation-Challenge-in-the-Elderly.pdf
https://www.researchgate.net/profile/Michael-Barnes-6/publication/11634729_Spasticity_A_Rehabilitation_Challenge_in_the_Elderly/links/00b4952c6cf896233a000000/Spasticity-A-Rehabilitation-Challenge-in-the-Elderly.pdf
https://www.researchgate.net/profile/Michael-Barnes-6/publication/11634729_Spasticity_A_Rehabilitation_Challenge_in_the_Elderly/links/00b4952c6cf896233a000000/Spasticity-A-Rehabilitation-Challenge-in-the-Elderly.pdf
https://journals.sagepub.com/doi/abs/10.1177/0271678X19873658
https://journals.sagepub.com/doi/abs/10.1177/0271678X19873658
https://journals.sagepub.com/doi/abs/10.1177/0271678X19873658
https://journals.sagepub.com/doi/abs/10.1177/0271678X19873658
https://link.springer.com/article/10.1007/s00484-023-02471-x
https://link.springer.com/article/10.1007/s00484-023-02471-x
https://link.springer.com/article/10.1007/s00484-023-02471-x
https://link.springer.com/article/10.1007/s00484-023-02471-x
https://link.springer.com/article/10.1007/s00484-023-02471-x
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

