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Abstract

Introduction and aim of this investigation.

Walking with an rollator frame is common in our society, we see they everywhere and it is an good thing that people
use them to get out their houses and under the people. But in nursing homes is this rollator frame the most use aid
for walking and balance control and it is wrong to think that all people must (or better) can use the rollator frame on
the same way and that walking with it has no consequences.

Materials and methods.

An investigation done in the years 2005 till 2013 on the use of this walking aid by people with starting dementia on
changes of their attitude, support on it, body perception, muscle pattern power and selectivity, must give us an answer
what using of this walking aid do with people with the neurological disease - dementia- with their body performance,
support level and what is the best construction. But what for this users count, can also go count for all rollator frame
users.

Results

An change of the body perception with muscle pattern decline was clearly present and the level of support together
with the construction make driving and especially turning more difficult as we taught it would be. Also was the idea
how people must walk behind this walking aid not always realistic.

Discussion and conclusion

The rollator frame is a very good aid to hold people on their feet’s but it has also consequences when people must
increase the support level. And that is an mission for all therapist to create an program with the right intensity to
slow down the changes that we don’t want.

And the construction of the rollator has also consequences for the user and that is also an task for the professionals
to get the right aid for every individual.

The effects of support on rollator frame.

Authorship Credit: “Criteria authorship scientific article” has been used “Equal Contribution” (EC)

Jan van de Rakt 1, Steve McCarthy-Grunwald 2 Pascal Roijen 3

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

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

3 Team manager, Day care for disabled People. Novi ZORG Netherlands.

Kew Words: rollator; walking aid; risks of an walking aid; support and balance control

Auctores Publishing LLC — Volume 6(6)-126 www.auctoresonline.org
ISSN: 2639-4162 Page 1 of 10



J. General medicine and Clinical Practice

Introduction

Walking with an rollator frame is for many elderly a way to get in contact
with the world. A world that is decreasing for them and this aid make it
possible that she get in contact with the great world around them.

Therefore it is strange that so few good investigations are spend on this
subject. Many therapist are learned that people must walk as upright as she
could and the amount of support must have be as low as possible.

Second is: walking between the handles and the back wheels, also an
indication that an erect attitude is essential to use the rollator frame optimal.

But be honest, erect walking behind an rollator frame means that support
isn’t necessary and that means that this indication can only be an lack of
balance or the feeling that balance isn’t optimal anymore.

Copy rights@ Jan Van De Rakt.

The category of people that use this aid without support is relative small
because often is there an reason more to use this walking aid, from pain all
away to problems with the lower trunk and legs and then will the rollator be
used with support and will an erect attitude not be possible anymore.

That means also that walking between the back wheels by the most types
isn’t possible anymore and that people cannot support and at the same time
have an erect attitude.

Remarkable detail is that by an research by an group of 66 people that walk
with an rollator frame when she have get an rollator frame and from who was
the result [1a,1b]:

Rollator Reason | Reason complaints | Given through an | Given through an member of
Total questionnaire 66 persons balance professional the family or relation.
Man 8 20 10 18
28 persons
Woman 30 18 10 28
38 persons

Table 1

Clear is that the most people receive an rollator frame from family or an
relation and not from an professional and this aid was mostly use till the
“end”. By this 66 people was nobody that has change from his type of rollator
frame.

That mean that many people also professionals think that every rollator is the
same.

Further see the difference between woman and man and it is clear that
woman use an rollator frame faster when they feel that balance is lesser.

In the man- group was by the reason complaints an group of 8-10 persons
that use the rollator frame during the rehabilitation of an hip/knee surgery
and where not able to get on without.

The balance item is often there when people have difficulty to hold the
balance in the walking performance but also are there indications that control
of the standing attitude asked for extra point.

Walking along the handrail [2] is often an sign that the control over the
walking but also over the attitude is decreasing. An indication that this
control is slowing down is the difference between walking inside and outside
[2] and the possibilities to walk and take part on an conversation[3]. But also
the way people walk and stand, is important because the amount of tension
or when there is an neurological disease, the presence and height of the
pathological tone can give an indication that walking inside looks perfect but
asked so much that this should be an indication to give this people an walking
aid.

This pathological tone will decrease when people create an greater support
area and have more control over their balance but this asked from all therapist
that there is an good assessment why this extra aid is important and thus also
knowledge which walking aid, but also the control, how this developed, is
important so that people can hold their independency as long as possible.

Photo 1: Wikepedia [11]: A walker (North American English) or walking frame (British English) is a device that gives support to maintain balance or

stability while walking, most commonly due to age-related mobility disability, including frailty. Another common equivalent term for a walker is

a Zimmer (frame), a genericized trademark from Zimmer Biomet, a major manufacturer of such devices and joint replacement parts. Walking frames have
two front wheels, and there are also wheeled walkers available having three or four wheels, also known as rollators.
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Walkers started appearing in the early 1950s. The first US patent was
awarded in 1953 to William Cribbes Robb, of Stretford, UK, for a device
called "walking aid", which had been filed with the British patent office in
August 1949. Two variants with wheels were both awarded US patents in
May 1957, and the first non-wheeled design that was called a "walker" was
patented in 1965 by Elmer F. Ries of Cincinnati, Ohio. The first walker to
resemble modern walkers was patented in 1970 by Alfred A. Smith of Van
Nuys, California.
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Photo 1. Let us see the type of rollator frame that is used for many years as
the basic type.

Today is the more different types that use four wheels as base for the
balance/support control.

There are also rollator frames with three wheels (photo 3) or with only two
wheels (photo 2) on the front but that types will asked more of the dexterity
of the person that the other two

W O
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Photo 3

Photo 2 and 3: Walking with the rollator frame on photo 2 asked for an light lift of the back part to drive with the front wheels and that means that support
isn’t possible. The rollator frame on photo 3 is less stable certainly when people walk in an slow curve, but when turning is necessary around the axis than is
this type better through the minimal turning circle. But this turning aspect must be done by both types (photo 1 and 3) with an support on the handles. By

walking aid on photo 2 is turning and support almost impossible.

Back to photo 1 and search for the basic elements of this type and their
consequences.

The base is back-wheels that cannot turn, because here can therefore the load
be carried.

The front wheel can turn — complete around the axis- and often stand this
wheels closer to each other. That create an possibility that the wheel can turn
complete but never without touching the wall or furniture that can brace the
movement because this type will give this troubles through the fact that the
wheels come out the whole base system. The type on photo 3 will give never
that problem. That means that people walking with an rollator frame photo 1
and 2 must lift, when possible, the walker by an sharp turn.

The amount of support must thus carries “on “the back wheels because when
the front wheels must give an contribution, the turning possibilities will be
decrease and turning is being more difficult and the curve must be larger.

To search for the best load carrying we use an vector technique.[12,13,14]
The red line in photo 1 is an indication what will happen with an support on
the handles in the mid of it and where the most load will transfer in the
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remaining part of the base of the rollator and that is in or in front of the back
wheels but far from the front wheels, thus no restriction in the turning
possibilities.

Walking erect is the most heard instruction that people receive when they
walk with this walking aid. Further is it often asked to walk within the two
handles that is often only possible when people walk as erect as possible.
Picture 1 is such an example how people are instruct to walk with this rollator
frame.

But this attitude will be asked for walking without load on the handles and
room for the person to place the legs/feet far to the front, if possible, but here
the room is restricted. When this person need an decrease of load on the legs
than must she be able to let the erect posture gone and get more flexion in
the upper trunk [15] and the handles will than go somewhat lower or the
position will change with the feet more backward. Still this is an new type
and then is it also important that we calculated how the vectors give the load

carrying.
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Picture 1: Analyse of this type rollator frame when he is used for control of the balance and support when she walk. Balance — erect attitude — is good
but the room to make great strides is very limited. But when we create an vector to see how the load is divided than is this too far to the front wheels
and that is also through the different position of the handles. They are positioned to the front but also to the front up and that give an sloping situation
and that give an vector that is placed close by the front wheels. Now is the question how someone must stand to create an position in which he can load
place on the handles, because the position of the handles makes this difficult. To create an attitude must the handles be placed lower to give an position
with flexion in the upper trunk but still is than the position of the handles an problem because the person must be go to the back to create that attitude.
When the handles stand horizontal than is lowering of the height often enough to create an flexion in the upper trunk and create an support that don’t
asked for an attitude to the back. This position of the handles create an problem for support distribution and will give an problem with the turning
possibilities of the front wheels. Furthermore the room to make normal steps is limited.

Photo 2: Seeing this gentlemen walk with this walker give everyone the impression that this isn’t easy. Is this through the position of the handles what
makes support difficult or/and stand the handles to high. Further are the back wheel far to the back what give the problem to walk with an broad walking
pattern. The vector give an load before the back wheels but support on it isn’t easy. An example that the walking aid makes things difficult and now he
has some capacity in reserve and can walk with it outside but will “learn” an wrong attitude and walking pattern and the possibilities are limited faster
for him to participate with the daily live outside his home and that is an pity. An clear example that when support is necessary that the handles must
makes this easy !
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Photo 3: The attitude to get an good support is present and that means that the height of the handles is good. This upper trunk stand in flexion and give
him the possibility to support on the right way on the handles. But the vector place the load between the wheels and that means that there is also load
on the front wheels and that means that when he must turn, this isn’t possible on his axis but he need an greater curve and that asked often for adaptation
of the environment. When he want to sit on an chair, toilet, bed etc. better is than an possibility that he place his support on an fixed support point so
that the combination support and steering isn’t there. An fixed support-( par example an handle on the wall or stable table) -point makes often turning
much more easier and therefore it is so important that this points are present and often isn’t an “learning” training not necessary because people has
done this often long before at their home and make sitting down and standing up easier.[16,17,18]

Photo 4: The Lea [23], an robot rollator frame that has multiple possibilities, especially the independent driving and the braking systems make driving and
support different. That with the possibility that the tuning with support never has the result as the normal rollator will have. When turning must done with an
large corner when the support is heavy and too far to the front wheels, will this devices be capable to hold the turn in the certain degree. There are an lot of
other possibilities as instructions etc. but also the lower support can help with standing up because the brace works on for wheels and with the elbow on this
support, we have an perfect Vorlage [24].

The effects of usi d/ t of llator fi . " . .
¢ ellects oT nsing andior support of an roZator frame Investigation through E.M.G. studies confirm that there is an decrease of

1.Effects on the musculature, lateral but also in lower trunk, around the = muscle power especially in the hip region by using the walker as an support-
hip in anterior posterior direction [1,4,5,6] aid. An investigation in the speed of this occurrence and how this process go.
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Often is this effect within an month but not with an muscle decrease but with
changing in the body perception. The support point of the walker are outside
the hip level and it isn’t now necessary to move the hip over the lateral edge
of the foot. This movement is essential to get the weight complete and in
balance on one leg, this movement can now replace in an increase of weight
on the handles op the rollator walker. This movement change give an
changing in the brain about the borders of the body and we see often in an
month as first sign that the movement of the hip sideways isn’t done because
people have the feeling that the fall. An test as the one leg standing test [19]
is than fast decreasing and often not possible without an support and people
are afraid to do it.

After that, there is often an decrease of power and we see that without the
walker people show an compensation often in the form of an Duchenne
movement[20] rather than an Trendelenburg [21] or put it another way the
trunk moves in the upper trunk sideway. Testing of the power of the
abductors [22] makes it often clear that the power is decreasing.

The support on the handles will also have in influence on the extensor
muscles, not directly on perception level but the activity of the extensors is
now almost never concentric but always eccentric and often will the adductor
muscle group do the most labor.

“No “- support and straight walking to prevent this, is an contradiction
because only with flexion in the trunk is support possible. Thus people that
need an rollator frame for support and balance control, than is thus the only
way to prevent this through an exercise program that prevent or better slow
down the body-perception loss and the power loss.

2. The driving aspect will be change and will give difficulties with
especially turning. Turning when someone is going for a sit on the edge
of the bed or in a chair. [7,8,9]

Everyone knows an person that go to bed and that end every time in an sit on
the feet part of the bed. Walking to the bed the rollator is passing the foot
part and the hand goes to the bed and people end in an sit on the edge and
now will it be lot of work to get this person correct in bed.

Photo 5

Copy rights@ Jan Van De Rakt.
Why is this performance every time the same and what could be the solution?

This part, driving toward the bed asked for an turning that hasn’t support than
will this be possible through the rollator to lift and place it on the right spot.
But when there is support, is this “lift” impossible and also dangerous (photo
6). Thus must that person make an large turn and then will people search for
an faster and less heavy solution and that is equal with the bed and place an
hand and turn and sit.

What we asked than ?

We advise verbally that people must walk further and then make an turn of
90 degree that is often not possible and often is the advice also walk to back
and that is often very dangerous [4]. Thus the solution must be that there is
an good support point along the head rest of the bed, an stable table thus not
an nightstand on wheels, than can people can support on that table and this
support is so much more stable than the rollator frame and people can much
better control the attitude and the turn to the bed and will always give an
perfect assistance for sitting down and standing up [24].

Thus the rollator construction and the amount of support determinate what
the possibilities are of the person behind the rollator and the turning quality
and this isn’t verbally to correct because this capacity has nobody and still
every person get the same criticism.

Of course must the environment be perfect for the rollator user but that means
not an lot of room but an clear route that goes direct to the table along the
head rest and room for leaving the rollator and take the support further on
the table.

Photo 5 gives an picture of so many people that stand still at the end of the
bed and search for an solution to get the turn done and sit on the edge of the
bed or in the chair.

Photo 6 let us see an person that is turning around his axis with an attempt to
lift the rollator but look at the amount of body that is behind his heel (red
line) and thus can this be the beginning of an fall backward. Through his
position of the head he can hold this in balance, thus by this turning is flexion
of his head and upper trunk essential to prevent falling to the back.

Photo 6

Go to an chair with nothing in front and get sit in that chair, that asked often
for an complete turn of minimal 90 degree and walking backward. Now go
to an table, place the rollator along him and support on the table an sit down

Auctores Publishing LLC — Volume 6(6)-126 www.auctoresonline.org
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in the chair and many are capable even to pull the chair to back from the table
because through the stable support.

The stability of an rollator frame has boundaries.
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3. The problems when the control/support is high on the capacity to walk
back|[4].

The amount of tension or even pathological tone in the back muscles will
make backward walking very dangerous. The rollator frame will not
contribute because people will hold support in the same attitude. Walking
backward is than done without an correction with the trunk and after two
steps often the weight of body is passed the whole base of the feet and the
fall is often starting without the possibilities to brake and shift the weight and

Copy rights@ Jan Van De Rakt.

make an step strategy to the back.[25] The last part after the brace of the fall
movement, necessary to get “time” to make an shift of weight to one leg and
to free the other, asked for an fast movement of the trunk to the front to get
the leg to the back for the step strategy.

And here the trunk is “fixated” in extension thus the leg that get “free “, goes
also to the front.

4. The construction of the rollator frame makes walking easier. [25]

Photo 8

Photo 7 and 8: Regrettable still today have people the idea that the rollator frame can be useful for standing up, that is an utopia. When the power in
the legs are too less to get to stand than will the rollator frame cannot contribute, because the handles are too high and inhibit an good trunk movement
to the front. The solution what this gentlemen let us see ( photo 8) is an solution in which the burden on the legs and the technique of the trunk ( Vorlage)
improve but the whole situation isn’t good for an person that need an rollator to walk in his home.

The obstacles in the situation on photo 7/8.

- The bed stand too low and that makes standing up so much
heavier for him and he must thus need power of his arms to push
his body from this bed.

- The room between the bed and the closet should be filled with
an firm table, so that he can use this table to get easier up [25].
And an standup what is immediately in balance and then can be
grasped the rollator and walk away, the same could he use when
he goes to bed. Walking to the table and place the rollator on the
side asked for more room as here is present thus the best solution
is remove the closet. This is every time an difficult decision but

Auctores Publishing LLC — Volume 6(6)-126 www.auctoresonline.org
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that is proponed because; “ I manage it at this moment”. And of
course an table for the closet makes the use of the closet very
difficult.

- But this two changes makes walking to the bed not an struggle
but much longer under own control. The use of the rollator is
than restricted for the walking part and not for the turning of
sitting down and standing up and the support on table will give
more balance control and create not the dangerous situation as
on photo 6.

5. Shoulder complaints [10]
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Photo 9: This attitude we see by many rollator users who place some support on the handles and this will have consequences for the shoulder joints. This
joint isn’t built for that amount of load and often is there an lot of correction necessary to get the rollator frame in the correct position. That part must often
be done by the small muscles in the shoulder and the amount of load is often the reason for tendon problems [26]. But also is there damage through the
impingement syndrome, through the upper trunk forward [15] is exorotation in the gleno-humeral joint restricted, that can give damage on structures in this
area. [27,28] It is certainly important that therapist assess the shoulders of people that use rollator walkers, certainly when the use it to carry their load. Than
is the danger great and is treatment often necessary to hold the shoulders in an optimal condition. Don’t underestimated what an rollator walker can do to the
shoulder joint and also an wrong type or handles that stand not on the right height.

6. Elements on the and around the back wheels.

There now an lot of different type of rollator walkers on the market but this
make the task for professionals bigger to advise people to get the right
rollator. Special the type with the back wheels far to the end ( photo 2), here
is the danger that people hurt itself but often the walk to far from the walker
and make control and walking more difficult as necessary.

7. The suit surface, hard or soft and collapsing danger when sitting on it
and then reach to the ground.

All rollator walker have an sit part and many people go to sit on it and there
are people that are able to do work on it in house or in the garden. Perfect
but when this surface is firm and with his load precise on the back wheels (
photo 1,5) that is the risk present that when someone bend to grasped
something of the ground that the rollator will flipped and that this person will
fall on the ground. No brace system can stop this because the rollator frame
get his weight so that the wheels with an brace on will shoot away.

Discussion and conclusion

The rollator frame is one of the most successful walking aid that exist and
that has it earned. But there must be more investigation about the benefits
or... shortcomings of the diverse types of this walker aid. That so the right
type can be given on the person that need that type to control his walking.
But also the development of rollator frame as the LEA are important because
now is the control and the push part not present and what is than the
possibilities of an person that need this aid.

The most important part is that people know what the difficulties are or
become when this rollator frame is necessary to control the load of the legs,
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this mean that the quality of the legs in perception and power is fast
decreasing but that also the steering of the rollator frame is much harder,
also dependent of the type, but by all types will turning be an hell of an job
and that asked for support point where the rollator frame can be stored
because this can this walker aid not deliver.

This element is so important because than we understand why people react —
in our eyes- so strange but that isn’t the case.

The action that we want that they do with the rollator frame is almost
impossible, because they must steer and support on an instable support and
that is far too much.

Thus create an environment that give the possibility to support on an stable
— (Table) point and create an optimal situation to turn and reach the correct
place.

And standing up behind an rollator and think that the rollator will make it
easier is an fairy tale, standing up with the hands so high make it only more
difficult, thus let people use an table and an upper trunk forward strategy [25]
to get to an standing position and then have also support in the front to control
the balance and then take the walker an go.

References
1. RAKT, Jan van de; MCCARTHY-GRUNWALD?2, Steve. Why

have people with dementia problems with walking and
balance?. Medical Research Archives, [S.1.], v. 11, n. 7.1, july

2023. ISSN 2375-1924. Available at:
<https://esmed.org/MRA/mra/article/view/4077>. Date
accessed: 14 nov 2023.

doi: https://doi.org/10.18103/mra.v11i7.1.4077..

Page 8 of 10


https://esmed.org/MRA/mra/article/view/4077
https://doi.org/10.18103/mra.v11i7.1.4077

J. General medicine and Clinical Practice

2.

3.

10.

11.

12.
13.

14.

15.

Rollator-Fit. Heidi Lindner Michael Lindner.E-book ISBN:
9783840338168 03 oktober 2022

Buurke T. Lamoth C. Van der Woude L. Den Otter R. Handrail
Holding during Treadmill Walking Reduces Locomotor
Learning in Able-Bodied Person. DOI
10.1109/TNSRE.2019.2935242, 1EEE Transactions on Neural
Systems and Rehabilitation Engineering TNSRE-2019-00317
Beauchet O, Annweiler C, Dubost V, Allali G, Kressig RW,
Bridenbaugh S, Berrut G, Assal F, Herrmann FR. Stops walking
when talking: a predictor of falls in older adults? Eur J Neurol.
2009 Jul;16(7):786-95. doi: 10.1111/5.1468-1331.2009.02612.x.
Epub 2009 Mar 31. PMID: 19473368.

Jan van de Rakt. Steve McCarthy-Grunwald - Backward falling
Elderly. - Ita. J. Sports Reh. Po. 2022; vol. 9 ; Suppl ; ISSN
2385-1988 [online]; IBSN 007- 11119-55; CGI J OAJI 0.201).
Published Online.

Suica Z, Romkes J, Tal A, Maguire C. Walking with a four
wheeled walker (rollator) significantly reduces EMG lower-limb
muscle activity in healthy subjects. J] Bodyw Mov Ther. 2016
Jan;20(1):65-73. doi: 10.1016/j.jbmt.2015.06.002. Epub 2015
Jun 9. PMID: 26891639.

Neumann D.A. Proefpersonen met een heupoperatic die op
verschillende manieren lopen met een stok 1999 Stimulus 4 387-
394.

Costamagna E, Thies SB, Kenney LPJ, Howard D, Lindemann
U, Klenk J, Baker R. Objective measures of rollator user stability
and device loading during different walking scenarios. PLoS
One. 2019 Jan 30;14(1):¢0210960. doi:
10.1371/journal.pone.0210960. PMID: 30699170; PMCID:
PMC6353162.

Alkjaer T, Larsen PK, Pedersen G, Nielsen LH, Simonsen EB.
Biomechanical analysis of rollator walking. Biomed Eng Online.
2006 Jan 6;5:2. doi: 10.1186/1475-925X-5-2. PMID: 16398933;
PMCID: PMC1334195.

Mundt M, Batista JP, Markert B, Bollheimer C, Laurentius T.
Walking with rollator: a systematic review of gait parameters in
older persons. Eur Rev Aging Phys Act. 2019 Sep 10;16:15. doi:
10.1186/s11556-019-0222-5. PMID: 31528238; PMCID:
PMC6734589.

Thies SB, Bates A, Costamagna E, Kenney L, Granat M, Webb
J, Howard D, Baker R, Dawes H. Are older people putting
themselves at risk when using their walking frames? BMC
Geriatr. 2020 Mar 4;20(1):90. doi: 10.1186/s12877-020-1450-2.
PMID: 32131743; PMCID: PMC7057469.

Wikipedia. https://nl.wikipedia.org/wiki/Vectoranalyse

E. O. Kontis, T. A. Papadopoulos, A. I. Chrysochos and G. K.
Papagiannis, "Measurement-Based Dynamic Load Modeling
Using the Vector Fitting Technique," in /[EEE Transactions on
Power Systems, vol. 33, no. 1, pp. 338-351, Jan. 2018, doi:
10.1109/TPWRS.2017.2697004.

A. Ellis, D. Kosterev and A. Meklin, "Dynamic load models:
Where are we", Proc. 2005/2006 IEEE/PES Transm. Distrib.
Conf. Exhib., pp. 1320-1324, May 2006.

P. Regulski, D. S. Vilchis-Rodriguez, S. Djurovic and V. Terzija,
"Estimation of composite load model parameters using an

Auctores Publishing LLC — Volume 6(6)-126 www.auctoresonline.org
ISSN: 2639-4162

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Copy rights@ Jan Van De Rakt.

improved particle swarm optimization method", I[EEE Trans.
Power Del., vol. 30, no. 2, pp. 553-560, Apr 2015.

Jan van de Rakt . The diagonal-muscles pattern of the trunk.
Ultg. Scholars Press 2021 ISBN. 9786138960560.

J. van de Rakt. Balanstraining bij ouderen. Physios 2013 3.

J. van de Rakt S. McCarthy-Grunwald . Diagonals Part six .
Standing up and the static reaction Ita. J. Sports Reh. Po. 2018;
5;2;926 —989 ISSN 2385-1988 [online] IBSN 007-111-19-55
CGIJ OAJI :0,101

Van Keeken P. Van de Rakt J. Van Keeken E. Bewegingsgerichte
zorg bij ouderen. Nurse Academy O&T nummer 4 2019
Michikawa T, Nishiwaki Y, Takebayashi T, Toyama Y. One-leg
standing test for elderly populations. J Orthop Sci. 2009
Sep;14(5):675-85. doi: 10.1007/s00776-009-1371-6. Epub 2009
Oct 3. PMID: 19802686.

Duan D, Goemans N, Takeda S, Mercuri E, Aartsma-Rus A.
Duchenne muscular dystrophy. Nat Rev Dis Primers. 2021 Feb
18;7(1):13.  doi:  10.1038/s41572-021-00248-3.  PMID:
33602943.

Maricelli JW, Lu QL, Lin DC, Rodgers BD (2016)
Trendelenburg-Like Gait, Instability and Altered Step Patterns in
a Mouse Model for Limb Girdle Muscular Dystrophy 2i. PLoS
ONE 11(9): e0161984.
https://doi.org/10.1371/journal.pone.0161984

Ma YL, Zhang WH, Chen GH, Song LF, Wang Y, Yuan RL,
Wang Y, Cheng XY. Walking alone milestone combined reading-
frame rule improves early prediction of Duchenne muscular
dystrophy. Front Pediatr. 2022 Aug 12;10:985878. doi:
10.3389/fped.2022.985878.  PMID: 36034570; PMCID:
PMC9417149.

Gandbhir VN, Lam JC, Rayi A. Trendelenburg Gait. 2022 Oct 6.
In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2023 Jan—. PMID: 31082138.
Langer  zelfstandig  (lopen)  met
https://www.parkinsonnext.nl/proj...

J. van de Rakt . Behoud van de dynamiek van het opstaan bij
ouderen. Physios 2015 ; 2e editie

zorgrobot  Lea

Fouda MB, Thankam FG, Dilisio MF, Agrawal DK. Alterations
in tendon microenvironment in response to mechanical load:
potential molecular targets for treatment strategies. Am J Transl
Res. 2017 Oct 15;9(10):4341-4360. PMID: 29118899; PMCID:
PMC5666046.

Castagna A, Garofalo R, Cesari E, Markopoulos N, Borroni M,
Conti M. Posterior superior internal impingement: an evidence-
based review [corrected]. Br J Sports Med. 2010 Apr;44(5):382-
388. doi: 10.1136/bjsm.2009.059261. Erratum in: Br J Sports
Med. 2010 Jun;44(8):604. Marcopoulos, Nikolaos [corrected to
Markopoulos, Nikolaos]. PMID: 20371565.

Riand N, Boulahia A, Walch G. Conflit postéro-supérieur de
I'épaule chez le sportif: résultats du débridement arthroscopique
[Posterosuperior impingement of the shoulder in the athlete:
results of arthroscopic debridement in 75 patients]. Rev Chir
Orthop Reparatrice Appar Mot. 2002 Feb;88(1):19-27. French.
PMID: 11973531.

Page 9 of 10


https://www.bol.com/nl/nl/c/heidi-lindner/1052459/
https://www.bol.com/nl/nl/c/michael-lindner/3419451/
file:///G:/Articals/Case%20Report@Article/Genral%20medicen-Pesticides%20and%20Bio%20Fertilizers/2023/126-JGMCP-23-CR-126-100%20USD/Wikipedia.%20%20%20https:/nl.wikipedia.org/wiki/Vectoranalyse
file:///G:/Articals/Case%20Report@Article/Genral%20medicen-Pesticides%20and%20Bio%20Fertilizers/2023/126-JGMCP-23-CR-126-100%20USD/Langer%20zelfstandig%20(lopen)%20met%20zorgrobot%20Lea
https://www.parkinsonnext.nl/proj…
https://www.physios.nl/tijdschrift/editie/artikel/t/behoud-van-de-dynamiek-van-het-opstaan-bij-ouderen
https://www.physios.nl/tijdschrift/editie/artikel/t/behoud-van-de-dynamiek-van-het-opstaan-bij-ouderen
https://www.bing.com/search?q=robot+lea&FORM=R5FD4
https://www.bing.com/search?q=robot+lea&FORM=R5FD4

J. General medicine and Clinical Practice Copy rights@ Jan Van De Rakt.

This work is licensed under Creative
oY Commons Attribution 4.0 License Ready to submit your research? Choose Auctores and benefit from:

» fast, convenient online submission

To Submit Your Article Click Here: > rigorous peer review by experienced research in your field
> rapid publication on acceptance
> authors retain copyrights

DOI1:10.31579/2639-4162/126 > 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 6(6)-126 www.auctoresonline.org
ISSN: 2639-4162 Page 10 of 10


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

