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Description

FIELD

[0001] Described here are weighted garment devices
or orthotics, systems for making and using them, and
methods for providing a patient having a balance disor-
der, or proprioceptive loss, with a weighted garment or
orthotic device tending to improve the patient’s balance.
Garments and other devices produced using these meth-
ods are also shown.

BACKGROUND

[0002] Many individuals suffering from neurological
disorders, balance dysfunction, difficulty with weight
shifting, and loss of proprioception, have problems main-
taining their center of gravity ("COG") over their base of
support, the perimeter defining the contact region sur-
rounding the feet. The inability to maintain one’s COG
over the base of support results in decreased postural
and motor control in sitting, standing, changing positions,
and locomotion. Maintenance of the COG over the base
of support is desirable for smooth and coordinated move-
ment in balance and gait.
[0003] The ability to maintain COG balance over the
base of support relies in part on three input systems: the
somatosensory (proprioceptive and tactile input from the
torso, feet, and ankles); the vestibular (spatial orientation
and balancing functioning); and the visual (input from
sight). When a problem occurs in one of these input sys-
tems, it may affect both the input to the sensory integra-
tion system of the central nervous system ("CNS") and
the resulting ability to use the remaining one or more of
the somatosensory, vestibular, or visual input systems
for balance. The CNS may then tend to rely more heavily
on one input system relative to another, or even to rely
on other areas of the nervous system itself. Changing
the input to one system may allow another system to
function normally.
[0004] The nervous system’s reliance on other areas
of the CNS to compensate for the deficiency of one input
system can lead to nervous system fatigue. In addition,
problems associated with ineffective or inaccurate input
or output tend to affect motor control, speed, movement
coordination, automatic postural reaction, ability to con-
trol one’s COG over their base of support, weight shifting,
equal weight bearing, vision, cognition, and equilibrium.
Alterations in input and output systems vary with age,
with the type and severity of the neurological problem,
and with the severity of any resulting neurological degen-
eration.
[0005] Proper coordination of posture and movement
rely on the body’s ability to initiate and effect subtle pos-
tural adjustments. For example, one’s ability to remain
in an upright position while sitting or standing is funda-
mental to safe and efficient movement. Similarly, balance
control while walking requires proactive control of upper

body stability in both the sagittal, frontal, and transverse
planes, as well as the coordination of the upper and lower
extremities. Such control is often compromised due to
various neurological disorders and aging. Correction of
aberrant balance is often complicated by the biomechan-
ics of certain movements.
[0006] For example, two-thirds of a human’s body
weight is centered in the upper body (head, torso, and
arms). When the body mass is not neutral, or is off-center,
the center of gravity is not positioned over the base of
support. This is simply a natural instability due to the anat-
omy of a human being. However, when a person cannot
maintain control over this natural instability, decreased
ability in function, cognition, coordination, balance, am-
bulation, vision, and equilibrium tend to occur. To amel-
iorate and/or eliminate this instability and facilitate better
movement, I have found that providing certain counter-
balances and proprioceptive cues to a person having
such a problem tends to overcome upper body instability
and allow improve function of the above-mentioned sys-
tems.

SUMMARY

[0007] The present invention relates to adjustable bal-
ance evaluation garments, non-claimed methods of us-
ing them to determine where on the garment to place a
weight to enhance a subject’s stability, customized ad-
justable and non-adjustable garments to enhance bal-
ance, and non-claimed methods of making customized
adjustable and non-adjustable garments to enhance bal-
ance, vision, and equilibrium. WO2004066821 is consid-
ered the closest prior art and discloses an apparatus ac-
cording to the pre-amble of claim 1.
[0008] The invention relates to an apparatus according
to claims 1-4.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 provides a general flowchart of a method of
weighting a garment or orthotic to improve a user’s
balance.

FIGS. 2A and 2B provide front and back panel views,
respectively, of an illustrative vest that may serve as
a weighted garment or orthotic.

FIGS. 3A through 3C illustrate a computer-assisted
weighted method.

FIGS. 4A through 4C show a weighted shirt having
longitudinal tubes for the introduction of weights.

FIGS. 5A and 5B illustrate garments having slits for
the introduction of weights. FIG. 5C illustrates a gar-
ment configured as a belt showing a weight packet
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that may secured thereto.

FIG. 6A and 6B illustrate to effect of weighting on a
patient. In FIG. 6A the patient is unweighted, while
in FIG. 6B the patient is wearing a weighted garment
as described herein.

FIGS. 7A-7E show variations of an adjustable bal-
ance evaluation tool (garment) which includes two
or more straps and a waist point. FIGS. 7A and 7B
show variations from the front, and FIGS. 7C-7E
show variations from the back.

FIGS. 8A and 8B show the front and back, respec-
tively, of one variation of a belt for use as (or as part
of) an adjustable balance evaluation tool.

FIGS. 8C and 8D show the front and back, respec-
tively, of a torso strap portion of an adjustable bal-
ance evaluation tool, which may be used in conjunc-
tion with the belt portion shown in FIGS. 8A-8B.

FIG. 8E shows one variation of a weight packet, as
described herein, and FIG. 8F illustrates a weight
which may be used with such a weight packet.

FIG. 8G shows another variation of a weight, in which
the weight includes an attachment means (e.g., se-
curely attached to the weight).

FIG. 8H is a generic example of a fastener that may
be used with the adjustable balance evaluation tool
(system) shown in FIGS. 8A-8D, and FIGS. 8I and
8J show front and back perspective views, respec-
tively, of one variation of a fastener that may be used
to link the straps (e.g., FIGS. 8C-8D) to the belt por-
tion (FIGS. 8A-8B).

FIGS. 9A and 9B show front and back views, respec-
tively, of a portion another variation of an adjustable
balance evaluation tool.

FIG. 10A shows one variations of portion of an ad-
justable balance evaluation tool, which may form part
of a strap or belt. FIGS. 10B and 10C show side and
back perspective views, respectively, of an adjusta-
ble-position weight for use with the tool shown in
FIG. 10A. FIG. 10D illustrates a clasp mechanism
for use with the tool shown in FIG. 10A.

FIG. 11A shows one variation of an adjustable bal-
ance evaluation tool, including a support region.

FIG. 11B shows another variation of an adjustable
balance evaluation tool similar to the variation shown
in FIG. 11A.

FIG. 12A shows a schematic of a support region for

use with an adjustable balance evaluation tool.

FIG. 12B shows one variation of an adjustable-po-
sition weight for use with the tool shown in FIG. 12A.

FIGS. 13A and 13B show front and back views, re-
spectively, of an adjustable balance evaluation tool
configured as a bra.

FIGS. 14A and 14B show front and back views, re-
spectively, of an adjustable balance evaluation tool
configured as a vest.

FIG. 15 is an adjustable balance evaluation tool in-
cluding a cooling component.

FIG. 16 is an adjustable balance evaluation tool in
conjunction with garment shell, configured as a shirt
or jacket.

FIG. 17 is another variation of an adjustable balance
evaluation tool configured as a yoga garment.

FIGS. 18A and 18B is another variation of an adjust-
able balance evaluation tool configured as part of a
hospital garment.

FIG. 19 is another variation of an adjustable balance
evaluation tool configured as a sling.

FIG. 20 is another variation of an adjustable balance
evaluation tool including a patient support portion.

FIG. 21 is another variation of an adjustable balance
evaluation tool including a waistband/belt region and
pant legs.

FIGS. 22-25 illustrate different variations of adjust-
able balance evaluation tools configured as various
garments.

FIG. 26A is an adjustable balance evaluation tool
configured as a collar. FIGS. 26B-26D illustrate var-
iations of weights and weight packets that may be
used with the weighted collar shown in FIG. 26A.

FIG. 27 illustrates another variation of an adjustable
balance evaluation tool configured as a belt.

FIG. 28A shows an adjustable balance evaluation
tool configured as a hat or cap. FIG. 28B shows one
variation of an adjustable-position weight for use with
the adjustable balance evaluation tool shown in FIG.
28A.

FIG. 29 shows another variation of an adjustable bal-
ance evaluation tool configured as a cap.
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FIG. 30 is an adjustable balance evaluation tool con-
figured as a cuff or bracelet.

FIG. 31 is an adjustable balance evaluation tool con-
figured as a show.

FIG. 32 is an adjustable balance evaluation tool con-
figured as a pair of glasses.

FIGS. 33A and 33B show variations of adjustable
balance evaluation tools configured for use with non-
human animals. FIGS. 33C and 33D illustrate a
weight and weight packet that may be used with an
adjustable balance evaluation tool including the tool
(system) illustrated in FIGS. 33A and 33B.

FIGS. 34-38 are various views of additional embod-
iments including a relatively rigid support compo-
nent.

DETAILED DESCRIPTION

[0010] Described herein are methods for assessing a
need for a weighted garment or orthotic and for deter-
mining appropriate weight and weight placement within
the garment or orthotic. In addition, described herein are
tools for performing these methods, including adjustable
balance evaluation tools (devices and systems). An ad-
justable balance evaluation tool may be a weighted gar-
ment or orthotic. In some variations, the adjustable bal-
ance evaluation tool may be used to create a therapeutic
device such as a weighted garment or orthotic that is not
adjustable. The methods described herein may variously
be manual, computer-assisted, or combinations of the
two.
[0011] Making reference now to the drawings, FIG. 1
is a general overview of a method for assessing a need
for a weighted garment or orthotic and for determining
an appropriate weight and weight placement within that
garment or orthotic.
[0012] In general, these methods make use of body
positioning and perturbation techniques to detect bal-
ance dysfunction. When a balance dysfunction is identi-
fied, the method of the present invention may be used to
systematically and selectively apply weight to the pa-
tient’s torso or other body region. In general, a weight is
selected for placement on or within the therapeutic gar-
ment or orthotic. The size may depend on, inter alia, the
patient’s tolerance for the weight and their treatment
needs. Typically, the various weights applied to the gar-
ment range from 1/4 pound to 5 pounds for adults, or less
than that for children, for example, 1-3% of a patient’s
body weight. The determination of the appropriate weight
may further be dependent upon on the patient’s size,
strength, and resistance to move the patient’s COG to
the center of the base of support. For example, the weight
applied may be less than 2.5% of the patient’s body
weight, less than 2% of the patient’s body weight, less

than 1.5% of the patient’s body weight, or the like. These
weights are generally much lighter than weights used in
other therapeutic or exercise weighting systems. For ex-
ample, the weights used to achieve compression of joints
(i.e., to get joint stabilization) are typically much greater
than the four pounds or less than four pound weights
used in the methods, devices and systems described
here.
[0013] In accordance with the methods described
herein, continued perturbation and balance testing is
done until the patient resists the perturbation or shows
improvement in control or movement compared to the
initial observations, or (ideally) evidences improvement
in control and movement that cannot be further maxi-
mized. After an appropriate weight placement has been
determined, changes in movement control, walking abil-
ity, cognition, vision, or dizziness may be assessed. The
patient may, during the procedure, be asked about their
ability to tolerate additional weight and their overall com-
fort level with the weighted apparatus. In this way, the
amount of weight may be modified prior to the final prep-
aration of the weighted apparatus if necessary.
[0014] In its most elemental form, this procedure is ob-
servational and heuristic. This procedure does not nec-
essarily rely on specific balance standards for assessing
the magnitude of a patient’s balance dysfunction (e.g.,
Berg balance standards, Tinetti balance standards, pos-
turography, etc.). The assessment of a patient’s improve-
ment during this described procedure is by observation
following the various instructions given here, or may be
had by monitoring a patient’s COG placement after in-
troduction of a specific weight at a specific site and com-
paring it to a comparable COG before that treatment step.
Depending upon the malady and the patient, the appro-
priate treatment may result in placement of a weight on
the side of the patient considered likely to move the COG
further toward center, biomechanically or proprioceptive-
ly.
[0015] As shown in FIG. 1, the first step 100 is an initial
observation of the patient. In this step the patient’s phys-
ical orientation is observed. This usually involves obser-
vation of the patient while sitting or standing, while the
provider observes the patient’s frontal, sagittal, or trans-
verse plane orientation, as well as bodily movements and
balance dysfunction cues. The sagittal plane refers to
the imaginary vertical plane through the body that divides
the body into equal left and right halves. The frontal, or
coronal plane, refers to the imaginary plane through the
body that separates the front from the back.
[0016] For example, during observation, the patient
may first be observed in a sitting orientation. The obser-
vation may involve the exploration of following questions:
1) is the patient able to sit upright without support?; 2) if
the patient is unable to sit upright without support, which
way does the patient tend to fall or lean?; 3) is the patient
sitting with their body positioned in the midline of the coro-
nal and sagittal planes?; 4) which way does the patient
lean?; 5) what happens to the patient when they close
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their eyes (e.g., do they lean in a different direction, sway
more, etc.)? If the patient is unable to sit without support
for example, or there are other indications or cues that
the patient has a balance dysfunction, the selective
weighting process 104 may begin.
[0017] The patient may also be observed in a standing
orientation. For example, the observation may involve
the exploration of the following questions: 1) how does
the patient get from the sitting to the standing positions
(e.g., is this movement smooth; do they use their hands,
etc)?; 2) can the patient stand without use of their hands?;
3) how many attempts does it take the patient to stand?;
4) how stable is the patient’s initial standing balance (e.g.,
do they sway; how far apart are the patient’s feet, etc.)?;
5) can the patient stand with feet together without falling?;
6) how many steps does it take for the patient to bring
the feet together?; 7) does the patient falter while stand-
ing?; 8) what happens to the patient when they close
their eyes (e.g., do they lean in a different direction, sway
more, etc.). If the patient is unable to stand without sup-
port, or there are other indications or cues that the patient
has a balance dysfunction, the selective weighting proc-
ess 104 may begin.
[0018] The observation step 100 may also include ob-
servation of gait. For example, observation of gait may
involve the exploration of the following questions: 1) is
there a disturbance in the swing or stance phases of
gait?; 2) does the patient have equal stride lengths?; 3)
is there any hyperextension at the knee?; 4) does the
patient scuff their foot while they walk?; 5) can the patient
walk a straight line?; 6) does the patient lose their balance
while walking (e.g., while walking straight, forward, or
turning, etc.)?; 7) How is the vestibular ocular system
functioning (e.g., how does the patient perform when
walking and turning the head or eyes)?
[0019] In general, the observation may take any
number of forms and includes all methods of observation
useful in acquiring data. For example, the observation
step may take the form of visual observation and may
include the use of mechanical or electronic aids. Video
recording equipment may be used to aid in observation
step 100. In addition, it is often useful to first offset the
patient’s balance by physical perturbation during the ob-
servation step 100. Such perturbation may, for example,
include applying one or more slight external forces to the
patient, perhaps from a number of different directions.
This type of perturbation testing is analogous to the per-
turbation testing done in step 116 and will be discussed
in greater detail below.
[0020] That is, if after initial observation, no problem
has been detected 102, perturbation step 116 may be
performed. The detection of a problem 102 is based in
large part on the observation of the patient’s orientation
and exploration of the questions highlighted above (or
similar such questions). Perturbation step 116 may occur
while the patient is in any given position (e.g., sitting or
standing) and any number or types of perturbation forces
may be applied to the patient.

[0021] For example, an anterior posterior perturbation
force may be applied to the patient, wherein the patient
receives a horizontal force to the sternum in a posterior
direction. If the patient falls or leans backwards, this is
termed a "posterior balance dysfunction." Similarly, a
posterior anterior perturbation force may be applied to
the patient, wherein the patient is pulled forward horizon-
tally by both hands. If the patient falls or leans forward,
this is termed an "anterior balance dysfunction." The pa-
tient may also be subjected to a lateral perturbation,
wherein a force is directed laterally through the humerus
at the top of the shoulder joint to displace the patient
sideways, to the right or the left. If the patient falls or is
unable to resist the perturbation, this is termed a "lateral
dysfunction." Each of these dysfunctions may further be
classified as "to the right" or "to the left" based on the
direction the patient is unable to resist the perturbation.
[0022] The patient may also be subjected to a rotation-
al perturbation. In a right rotational perturbation, the right
shoulder of the patient is pulled forward and the left shoul-
der is pushed back. Similarly, in a left rotational pertur-
bation, the left shoulder of the patient is pulled forward
and the right shoulder of the patient is pulled back. If the
patient exhibits less control over their right shoulder being
pulled forward than their left shoulder, this is termed a
"right rotation dysfunction." Conversely, if the patient ex-
hibits less control over their left shoulder being pulled
forward than their right shoulder, this is termed a "left
rotation dysfunction."
[0023] However, as mentioned above, if during obser-
vation 100, a problem is detected 102, selective weight-
ing treatment 104 may begin. The selective weighting
step 104 involves the placement of individual weights on
the torso to aid the patient in counteracting the displace-
ment of COG over the base of support via biomechanical
or proprioceptive input. At this stage, any method may
be used to place the weights on the patient’s torso. For
example, the patient may be provided with a vest or other
garment, or the weights may be placed on the patient’s
torso through any other method.
[0024] If a vest is used, for example, the vest may con-
tain a number of pockets or receptacles for receiving
weights. The vest may contain a plurality of pockets, hav-
ing various sizes and orientations. In this way, weight
placement along the torso’s superior, posterior, lateral,
or anterior directions, or any combinations thereof, may
be assessed.
[0025] In practice, the methods described herein have
shown remarkable success. For example, FIGS. 6A and
6B illustrates a patient with multiple sclerosis who expe-
riences difficulty in balancing before (FIG. 6A) and after
(FIG. 6B) weighting as described above. In FIG. 6A the
patient is asked to perform a tandem stance walking be-
havior (e.g., walking toe-to-toe) while balancing herself.
During performance of the task her she had difficulty
maintaining her balance, resulting in rapid and erratic
arm swinging, as illustrated. After determining the posi-
tioning and weighting, as described above, she was pro-
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vided with a single © lb weight located near her right
shoulder blade, on the back of an adjustable balance
evaluation tool worn over her torso, as illustrated in FIG.
6B. The adjustable balance evaluation tool in this exam-
ple has two shoulder straps that attach to a waist band.
A weight may be secured in any position on this adjust-
able balance evaluation tool; in this variation one surface
is a hook material, which can mate with a hook material
secured to the weight (e.g., a Velcro-type interaction). In
FIG. 6B the patient is shown performing the same task
(e.g., walking in a tandem stance) with substantially bet-
ter balance.
[0026] In general, if an adjustable balance evaluation
tool is used, such as a vest, including the garments/sys-
tems illustrated in FIGS. 2A-2B and FIGS. 4A-5C, the
weights may be placed in any position on the adjustable
balance evaluation tool, rather than pre-determined po-
sitions. Thus, as described in greater detail below, the
adjustable balance evaluation tool may allow for weights
to be positioned in regions immediately adjacent or con-
tinuously adjustable positions.
[0027] The weights may be flexible or rigid, and have
any given thickness. The garment (the adjustable bal-
ance evaluation tool) may be marked (e.g., on the pock-
ets, receptacles or surface of the garment receiving the
weight(s) to allow recordation of the weight placement.
For example, pockets or receptacles may be numbered,
or may be designated with alphabetic characters, sym-
bols, pictures, figures, or any combinations thereof. Thus,
pockets of an adjustable balance evaluation vest may be
numbered and the method of weighting the orthotic iden-
tified and results recorded using a numbering system.
Alternatively, recordation of the weight placement may
be made on an exam form or sheet.
[0028] The method of weighting the patient or the or-
thotic is often dependent on the specific type of patient
dysfunction identified during observation step 100 and
perturbation testing 116. Reference will now be made to
FIGS. 2A and 2B, which show front and back views of
one variation of an adjustable balance evaluation tool
that is configured as a vest. Again, this vest is a garment
that itself may be used either as an end product (i.e., a
garment to be worn by the patient) or as a tool to deter-
mine the placement and size of weights to be introduced
into another garment, perhaps having greater aesthetic
appeal. Other test garments may be used in the same
way. For instance, it is my intent that test garments having
the functional ability to hold a weight in a single position
during, for example, perturbation and balance testing,
are included as garments suitable as test garments (ad-
justable balance evaluation tools). For instance, an illus-
trative garment for testing may comprise, rather than a
collection of pockets for inclusion of weights, a tacky ex-
terior or an exterior having Velcro, or another method
capable of holding a weight in position. The right side of
the vest, while worn by the patient, is indicated with an
R. Similarly, the left side of the vest, while worn by the
patient, is indicated with an L.

[0029] As mentioned above, adjustable balance eval-
uation tools including those that include pockets or chan-
nels for placing weights, typically allow positioning of the
weight in any appropriate position across a broad region
of the adjustable balance evaluation tool. This may be
contrasted with garments including predetermined place-
ment locations for weights. In contrast to the garments
described and illustrated herein, these garments may
have substantial spacing between locations of the pock-
ets, which would require weights to be positioned secure-
ly only in these predetermined locations. For example,
in FIG. 2A and 2B, the adjustable balance evaluation tool
is configured as a vest including a plurality of pockets
that are immediately adjacent to each other across the
surface of the vest (e.g., pocket 19 is immediately adja-
cent to pockets 14-16, 18, 20, and 23-25). In other vari-
ations the entire surface allows for the device to be
weighted in any one of an essentially continuous (rather
than discrete) locations. Adjustable balance evaluation
tools having pockets therefore do not include substantial
(if any) spacing between adjacent pockets, as shown in
FIG. 2.
[0030] Illustrated below are examples of how a vest
may be selectively weighted.
[0031] Posterior Balance Dysfunction. To test for ap-
propriate weight placement with this dysfunction, a series
of weights from 1/4 to 1/2 pounds may be placed within
any of pockets 1-11 until the desired weight shift or per-
turbation resistance is achieved for adults. In children,
the weights may be 1/16. 1/8, 1/4, or 1/2 pounds. Pockets
1-11 are on the front of vest 104. Placement of weight
may begin with pocket 4 and continue progressively to
pockets 8 and 9 if determined necessary. Directionally,
I have found that beginning the testing sequence in the
middle of the vest, e.g., pocket 4, progressing downward
to pockets 8 and 9, and then to the left and right pockets
is a practical progression for this balance disorder. Ad-
ditional pocket combinations may then be added until the
desired weight shift or perturbation resistance is ob-
tained. The desired amount of weight shift or perturbation
resistance will be that amount resulting in an acceptable
level of improvement in balance or movement from the
baseline observation and perturbation steps. Once the
desired weight shift or perturbation resistance is ob-
tained, the weight placement (e.g., the amount of weight
placed within each pocket and the corresponding weight-
pocket location) may be recorded.
[0032] Posterior Lateral Balance Dysfunction to the
Left. For this malady, a series of weights from 1/4 to 1/2
pounds may be placed within any of pockets 13, 1, 3, 4,
6, 7, or 8 and combinations thereof until the desired
weight shift or perturbation resistance is achieved for
adults. In children, the weights may be 1/16. 1/8, 1/4, or
1/2 pounds. Directionally, I have found that initially plac-
ing the weights higher on the body, and then adding or
subtracting them lower on the body, is a practical pro-
gression for this malady. The desired amount of weight
shift or perturbation resistance will be that amount result-
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ing in an acceptable level of improvement in balance or
movement from the baseline observation and perturba-
tion steps. Patients having greater lateral instability than
posterior instability occasionally may need a weight
placed in a posterior right pocket (e.g., 17, 21, 26, or 27)
as well as a weight placed in the front. Once the desired
weight shift or perturbation resistance is obtained, the
weight placement (e.g., the amount of weight placed with-
in each pocket and the corresponding weight-pocket lo-
cation) may be recorded.
[0033] Posterior Lateral Balance Dysfunction to the
Right. To test for appropriate weight placement with this
dysfunction, a series of weights may be placed on the
anterior left side of the patient with the occasional place-
ment in one pocket in the posterior left side of the patient
when the patient has more lateral dysfunction than pos-
terior dysfunction. For example, from 1/4 to 1/2 pounds
of weight may be placed within any of pockets 12, 2, 4,
5, 9, 10, or 11, and combinations thereof until the desired
weight shift or perturbation resistance is achieved for
adults. In children, the weights may be 1/16. 1/8, 1/4, or
1/2 pounds. The desired amount of weight shift or per-
turbation resistance will be that amount resulting in an
acceptable level of improvement in balance and move-
ment from the baseline observation and perturbation
steps. Once the desired weight shift or perturbation re-
sistance is obtained, the weight placement (e.g., the
amount of weight placed within each pocket and the cor-
responding weight-pocket location) may be recorded.
[0034] Lateral Balance Dysfunction to the Left. I have
found that even posterior anterior distribution of weights
produces the best result unless the patient has a minor
rotation, or decreased resistance or loss of neutral. To
test for the appropriate weight placement for this dys-
function then, a series of weights from 1/4 to 1/2 pounds
may be placed within any of pockets 13, 1, 3, 6, 7, 8, 20,
21, 25, 26 or 27, and combinations thereof until the de-
sired weight shift or perturbation resistance is achieved
for adults. In children, the weights may be 1/16. 1/8, 1/4,
or 1/2 pounds. The desired amount of weight shift or per-
turbation resistance will be that amount resulting in an
acceptable level of improvement in balance and move-
ment from the baseline observation and perturbation
steps. To provide even weight distribution between the
front and back segments of the weighting apparatus,
weight may be placed within pockets 3 and 21, or within
pocket 6 or 7 counterbalanced by weight placement with-
in pockets 26 and 27 respectively. In some instances it
may also be desirable to place a 1/2 pound weight at the
shoulder, for example within pocket 13. Once the desired
weight shift or perturbation resistance is obtained, the
weight placement (e.g., the amount of weight placed with-
in each pocket and the corresponding weight-pocket lo-
cation) may be recorded.
[0035] Lateral Balance Dysfunction to the Right. To
test for the appropriate weight placement for this dys-
function, a series of weights from 1/4 to 1/2 pound of
weight may be placed within any of pockets 12, 2, 5, 9,

10, 11, 14, 15, 18, 19, 22, 23, or 24 and combinations
thereof until the desired weight shift or perturbation re-
sistance is achieved for adults. In children, the weights
may be 1/16. 1/8, 1/4, or 1/2 pounds. These pockets are
on the front and back of vest 104. The desired amount
of weight shift or perturbation resistance will be that
amount resulting in an acceptable level of improvement
in balance and movement from the baseline observation
and perturbation steps. I have found that beginning
weighting on the upper, left, front, side of vest 104, pro-
ceeding down the front of the vest, proceeding to weight
the upper left side of the back of the vest, and then pro-
ceeding down the back of the vest is a practical progres-
sion for this dysfunction. In some instances, it may be
desirable to provide even weight distribution between the
front and back segments of the weighting apparatus. In
these instances, weight may be placed within pocket 5
counterbalanced by weight placement within pocket 19.
Similarly weight may be placed within pockets 10 or 11
counterbalanced by weight placement within pockets 22
and 23 respectively. In some instances it may also be
desirable to place a 1/2 pound weight at the shoulder,
for example within pocket 12. Once the desired weight
shift or perturbation resistance is obtained, the weight
placement (e.g., the amount of weight placed within each
pocket and the corresponding weight-pocket location)
may be recorded.
[0036] Anterior Balance Dysfunction. To test for the
appropriate weight placement for this dysfunction, a se-
ries of weights from 1/4 to 1/2 pounds may be placed
within any of pockets 15, 16, 19, 20, 23, 24, 25, or 26,
and combinations thereof until the desired weight shift or
perturbation resistance is achieved for adults. In children,
the weights may be 1/16. 1/8, 1/4, or 1/2 pounds. The
desired amount of weight shift or perturbation resistance
will be that amount resulting in an acceptable level of
improvement in balance and movement from the base-
line observation and perturbation steps. Pockets 15, 16,
19, 20, 23, 24, 25, and 26 are on the back of vest 104
and a practical progression for weight placement may
begin by placing weights on the top portion of the back
of the vest and then proceeding downward. In some in-
stances, it may be desirable (e.g., a quicker determina-
tion of proper weight placement may be made) to place
weights first within one or more of pockets 15, 16, 19,
and 20 before placing weights within other pockets, if
necessary. Once the proper weight shift or perturbation
resistance is obtained, the weight placement (e.g., the
amount of weight placed within each pocket and the cor-
responding weight-pocket location) may be recorded.
[0037] Anterior Lateral Dysfunction to the Right. For
appropriate weight placement for this dysfunction, a se-
ries of weights from 1/4 to 1/2 pounds may be placed
within any of pockets 12, 14, 15, 18, 19, 22, 23, or 24,
and combinations thereof until the desired weight shift or
perturbation resistance is achieved for adults. In children,
the weights may be 1/16. 1/8, 1/4, or 1/2 pounds. The
desired amount of weight shift or perturbation resistance
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will be that amount resulting in an acceptable level of
improvement in balance and movement from the base-
line observation and perturbation steps. Pockets 12, 14,
15, 18, 19, 22, 23, and 24 are on the back of vest 104,
and I have found that beginning weight placement in the
upper left portion of the back of the vest and proceeding
downward, is a practical progression for this dysfunction.
In some instances, it may be desirable (e.g., a quicker
determination of proper weight placement may be made)
if weight placement is first tried within pockets 14 or 18.
Once the desired weight shift or perturbation resistance
is obtained, the weight placement (e.g., the amount of
weight placed within each pocket and the corresponding
weight-pocket location) may be recorded.
[0038] Anterior Lateral Dysfunction to the Left. To test
for the appropriate weight placement for this dysfunction,
a series of weights from 1/4 to 1/2 pound of weight may
be placed within pockets any of 13, 16, 17, 20, 21, 25,
26, or 27, and combinations thereof until the desired
weight shift or perturbation resistance is achieved for
adults. In children, the weights may be 1/16. 1/8, 1/4, or
1/2 pounds. The desired amount of weight shift or per-
turbation resistance will be that amount resulting in an
acceptable level of improvement in balance and move-
ment from the baseline observation and perturbation
steps. Pockets 13, 16, 17, 20, 21, 25, 26, and 27 are
located on the back of vest 104 and I have found that a
practical progression for selectively weighting for this
dysfunction begins at the top right of the back of the vest
and proceeds downward. In some instances it may be
desirable (e.g., a quicker determination of proper weight
placement may be made) if weight placement is first tried
within pockets 17 or 21. Once the desired weight shift or
perturbation resistance is obtained, the weight place-
ment (e.g., the amount of weight placed within each pock-
et and the corresponding weight-pocket location) may be
recorded.
[0039] Evaluation of proper weight placement may
continue as long as necessary to determine whether the
patient maintains their COG over their base of support
for extended periods. The process to determine proper
weight placement is typically iterative and based on trial
and observation techniques. That is, after each incre-
mental weight addition, it is often desirable to retest the
patient using the perturbation and observation steps de-
scribed above. In this way, a more accurate assessment
of the effect of weight placement on the patient’s balance
and postural stability may be made.
[0040] If treatment is a success 106, then the process
of assessing the need for a selectively weighted garment
and determining proper weight placement throughout a
patient’s torso, is at its end 110. As described above, a
determination of success is typically based on a compar-
ison of the patient’s ability to balance and move before
and after the weighting treatment or assessment has be-
gun, and at each step during the weighting process. That
is, the patient’s improvement is continually monitored
from their baseline position (the baseline position being

the assessment of the patient after observation step 100
and, optionally, perturbation step 116). The number of
treatment trials necessary to reach success is highly var-
iable. For example, the number of treatment trials nec-
essary is often dependent on factors such as, the severity
of the dysfunction (e.g., is the dysfunction in only one
plane of movement, etc), and the patient’s inability to
attain or maintain COG over the base of support.
[0041] If the treatment is not successful, in that signif-
icant further improvement may be had, the treatment may
be further checked 108. This typically involves altering
the weight placement or overall weight amount. Lighter
weights are typically used with smaller, lighter, or weaker
individuals. Heavier weights are typically used with larger
individuals or those with a greater inability to attain or
maintain COG over the base of support. In addition, ob-
servation step 100 and perturbation step 116 may be
repeated as necessary to further assess the most ben-
eficial weight placement treatment.
[0042] When the weighting is successful, the patient’s
gait may be evaluated in order to assess whether their
ambulation, or ability to walk, has improved. The patient
may also be asked whether the weight is comfortable to
them in order to determine whether any weight adjust-
ments may be necessary. Typically, it is desirable to pro-
vide the individual with as little weight as possible while
still ensuring that their COG remains over their base of
support.
[0043] If any further attempt at weight adjustment pro-
duces no improvement, the treatment is successful 112,
and is at its end 110. If not, there may be a further deter-
mination that all treatments have been tried. This typically
involves rechecking weight placement and overall weight
amount, as well as making use of the perturbation and
visual techniques described above. If all selective weight-
ing treatments have been tried, then the selective weight-
ing and the outcome is still unsuccessful, selective
weighting may simply be inappropriate for the patient and
the assessment process is at its end 110. If not, the se-
lective weighting treatment regimen 104 is begun anew,
and repeated.
[0044] The above method for determining proper
weight placement may be performed manually, with use
of a computer, or by some combination of the two. The
use of a computer for accepting output signals from a
force sensor and for calculating the COG by the subject
may be highly desirable. For example, a patient may
stand on a support surface or force plate connected to a
computer and the computer may receive the patient’s
output, calculate their current COG, and develop the pa-
tient’s baseline COG position. One acceptable example
of such a system is found in U.S. Pat. No. 5,476,103 to
Nahsner filed on Jun. 8, 1993 and entitled, "Apparatus
and method for assessment and biofeedback training of
leg coordination and strength skills," which is hereby in-
corporated by reference in its entirety. Other common
examples of acceptable computers or processors for use
with the present invention are known in the industry.

13 14 



EP 2 467 106 B1

9

5

10

15

20

25

30

35

40

45

50

55

[0045] FIGS. 3A through 3C show a procedure for us-
ing a computer or processor to measure and facilitate
COG correction via proper weight placement. As illus-
trated in FIG. 3A, position 300 indicates a patient’s co-
ordinate system when their COG is aligned over their
base of support. FIG. 3B shows one example of a pa-
tient’s position that is offset from COG as indicated by
mark 302. In FIG. 3B, mark 302 indicates that the patient
stands anteriorly and laterally (initially at least). Lateral
and slight posterior selective weighting may be employed
to correct the deficiency and move the patient COG over
their base of support.
[0046] The procedure described just above i.e., sys-
tematically and selectively weighting the orthotic to im-
prove COG placement, may also be employed while the
patient is standing on the force plate or support surface.
As the amount of the weights and their placement are
adjusted, the computer receives the new output and reg-
isters the feedback on a screen. Thus, as the patient
becomes more centered, mark 302 will move closer to
position 300. In this way, the provider will readily be able
to determine whether, and to what extent, the weight
placement has caused the patient’s COG to move toward
center. FIG. 3B shows another example of a patient who
is off center. In this figure, mark 304 indicates that the
patient stands posteriorly and thus the selective weight-
ing procedure may be anteriorly. However, it should be
noted that selective weighting does not always begin at
a position opposite that of the dysfunction (e.g., weighting
anteriorly for a patient who stands posteriorly). These
weighting starting points are merely illustrative.
[0047] Once a patient has achieved improvement in
COG over base of support, or ideally, achieved their op-
timal COG over base of support, their ability to receive
and interpret somatosensory information, coordinate
muscular contractions, and move with more stability may
then optionally be tested. The use of a computer together
with devices for measuring COG, e.g., a plurality of sup-
port surfaces or force plates, may greatly facilitate patient
assessment and testing in a number of ways. For exam-
ple, computer assistance may facilitate quicker determi-
nation of proper weight placement (e.g., as described
above), as well as provide more detailed information re-
garding a number of different patient positions. These
positions may include, but are not limited to sitting, stand-
ing (on one or both legs), bending, squatting, walking up
stairs. In addition, computer assistance may help provide
more detailed information on the patient’s reaction while
standing on compliant and non-compliant surfaces, such
as floors, rugs, etc. In this way, the testing of proper
weight placement may be rigorously evaluated while sim-
ulating any number of conditions.
[0048] My invention also provides weighted orthotics
or garments. Proper weight placement and weight size
or amount are first determined using the methods de-
scribed above. Custom garments or orthotics may then
be made to accommodate the patient’s individual needs.
For example, the positioning of the weights and their ac-

tual weight values may be recorded using the procedures
noted above and mapped onto a garment or orthotic. For
example, an adjustable balance evaluation tool (system
or device, including the orthotics or garments described)
may be used to determine the correct positioning and
adjustment of the one or more weights used. Similarly,
recordation of the actual weight values may help facilitate
a reduction in the overall weight of the garment or orthotic
by making use of ratios. Once the location of weights and
their values are recorded, tests may be performed to de-
termine if reduction of all or some weight values by a
fraction would still produce beneficial results in improving
balance. In this way, for example, the amount of each
weight may be reduced by a fraction, such as 1/2, result-
ing in 1/2 weight reduction in each location. Ratios may
also be used to facilitate a reduction in the size of each
weight. For example, the size of each weight may be
reduced by a fraction if beneficial results in improving
balance are still obtained.
[0049] The garments or orthotics (including an adjust-
able balance evaluation tool) may be of any appropriate
form, size, shape, and thickness, in order to accommo-
date the patient’s needs and the therapeutic weighting
described herein. For example, the orthotic may take the
form of a weighted shoulder pad, a weighted belt, a
weighted seating device to be used in combination with
a wheelchair, e.g., a weighted vest or other garment that
may be attached (e.g., using Velcro or magnets) to the
back of a wheelchair seat to improve the patient’s stabil-
ity, a weighted attachment to a brassiere, a brace con-
figured to fit a patient’s torso, head, or body part, or any
other weighted orthotic. Similarly, the weighted garment
may be a brassiere, tee shirt, body suit, belt, hat, head-
band, eyewear, shoe, glove, jacket, pants, cape, vest, or
any other garment to be worn. For example, desirable
garments may be those specifically designed as under-
garments, e.g., those typically worn substantially out of
public view (depending of course, on taste) or intended
to be worn underneath outer garments, such as shirts,
blouses, and jackets. One variation specifically includes
the undershirts, brassieres, girdles, or girdle-like gar-
ments mentioned elsewhere. Of course, such undergar-
ments may be made of fabric that is comfortable against
the skin. The garment may be self-fastenable (using, e.g.,
buttons, snaps, hook and latch fabric, such as Velcro,
and magnets, etc.) or held to the torso using belts, bands,
etc.
[0050] The weights for placement within any of the
weighted apparatuses may be rigid or may be flexible.
The weights may be made of any suitable material, and
be able to accommodate any thickness. When the
weighted apparatus is a body suit or brassiere, for ex-
ample, the weighted material may be flexible, thin, and
made of a hypoallergenic material. In this way the entire
suit or brassiere may be made of the weighted material,
having a weight distribution determined in accordance
with the above methods. In other variations, the material
itself may not be weighted, but may incorporate weights
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therein. Any suitable type of weight may be used. For
example, in one variation, flexible weights are used, of
the type described in U.S. Pat. No. 6,005,041 to Cook
filed on Nov. 9, 1995 and entitled "Reinforced Thermo-
plastic Elastomeric Gel (RTEG).
[0051] In other variations, the weights are provided in
packets having at least one hook and latch fabric, mag-
netic, or other easily attachable surface or portion. Thus,
the weights may be inserted into a weight packet that is
attachable to the garment (e.g., the adjustable balance
evaluation tool). In this way, the weights themselves may
be attached to the apparel of the patient. For example,
the weight packets may be attached to the waistline of a
pair of paints, or may be attachable to a portion of a shirt,
jacket, belt, etc. Thus, different weights may be loaded
into a standard-size weight packet. In some variations,
the weight packets may include one or more pockets for
inserting one or more weights (allowing adjustment of
the weight at a location by adding to the weight packet.
One or both sides of the weight packets may include a
fastener (e.g., snap, hook, etc.) or adhesive material
(chemical adhesive, mechanical adhesive such as hook-
and-latch (i.e., Velcro) material, etc.), or the like, to secure
it to the garment. In some variations the weights them-
selves are configured to attach to the adjustable balance
evaluation tool or garment. For example, the weight may
include a fastener (e.g., snap, hook, etc.) or adhesive
material (chemical adhesive, mechanical adhesive such
as hook-and-latch (i.e., Velcro) material, etc.), or the like.
[0052] I have found an adjustable balance evaluation
tool configured as a weighted vest to be especially useful.
The vest may have any number of optional panels, but
typically may have a pair of front panels separated by a
front, closing seam and a back panel or of course, it may
be made up of: a front panel, a back panel, or side panels.
The vest may be made of any number of suitable mate-
rials. The vest may be made of durable materials capable
of withstanding the weight therein and capable of main-
taining its integrity in the event the wearer falls. The vest
may have a continuously adhesive surface (e.g., a Vel-
cro-type, hook-and-loop surface for receiving a weight or
weight packet) and/or may have any number of pockets
or receptacles for receiving and securing the weights
therein, as described above. Alternatively, the vest may
have no pockets or receptacles and be manufactured in
accordance with the above methods, wherein predeter-
mination of the proper weight distribution is made and
the material of the vest is weighted in accordance there-
with. For example, the vest may be made so that the
weight is permanently affixed and is not readily adjusta-
ble after fabrication, based on the determination of the
weight location and amount made above. In general,
such garments (customized and non-adjustable balance
correcting garments) include one or more weights that
are positioned in locations that are non-symmetrical rel-
ative to the body, but are therapeutically positioned to
correct or assist the balance for the individual for whom
the garment is customized. The weight is typically be-

tween about 0.05% to less than 3% (e.g., less than 2%,
around 1.5%) of the subject’s body weight. In some var-
iations only a single weight is used, and is secured on
an asymmetric position on the garment (relative to the
subject’s bilaterally symmetry - front/back and right/left
symmetry).
[0053] The vest may be of any length and shape to
accommodate the wearer’s height, size, body type, com-
fort, and ability to maneuver about while wearing it. Sim-
ilarly, the vest may be of any thickness so that it may be
worn in any number of ways. For example, in one varia-
tion, the vest is relatively thin so that it may be worn un-
derneath the wearer’s clothing. In other variations, the
vest is thick and may be worn on top of the wearer’s
clothing.
[0054] Another weightable or weighted garment of par-
ticular usefulness is shown in FIG. 4A. The garment 400,
although shown in the form of a shirt, may be a vest,
corset, or other apparel, having at least a portion worn
on the torso. Central to this garment 400 are the linear
enclosures 402 that are adapted to receive weights in
shapes and forms that may be inserted into the linear
enclosures 402. Shown in FIG. 4A are linear enclosures
402 having an open upper end 406, cross-slits 408, and
open lower and 410. Each of the linear enclosures 402
would typically have the openings specified just above.
[0055] FIG. 4B shows a partial close-up view of one of
the linear enclosures 402 with the open cross-slit 408
and the open bottom end 410. FIG. 4C shows a top view
cutaway of a linear enclosure 402 and the open space
412 within for placement of an appropriate weight. The
linear enclosure 402 shown in FIGS. 4B and 4C is made
up of a cover 414 that is surged to the backing material
416.
[0056] I have found that constructing one or more of
the cover 414 and the backing material 416 from a
stretchable material such as nylon, Lycra®, or the like,
tends to hold the weights in position in the linear enclo-
sures, particularly if the weights are resistant to move-
ment after placement or covered with a rubber material.
Returning to FIG. 4A, the linear enclosures 402 shown
there are positioned longitudinally with the torso of the
wearer. However, they need not be so. Other configura-
tions, helical about the torso, of differing widths, as well
as single enclosures having varying widths, are also suit-
able.
[0057] Other useful weighted garments are illustrated
in FIGS. 5A and 5B. FIG. 5A illustrates a weighted gar-
ment 500 configured to be worn about both shoulders
while FIG. 5B illustrates a weighted garment 510 config-
ured to be worn about one shoulder. The garments 500
and 510 may be double layered for example, and be
made of a breathable and stretchable material. Slits 502
are provided variously along the length of the garments
for the introduction of weights 504. Slits for weights may
also be provided on the shoulder portions of the garments
508. The weights 504 may be held in place, for example,
by sewing the weights in place at or near slit 502 or the
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weights may be allowed to migrate to the base of the
garment 506 before being sewn in place. In addition, any
of the methods of attachment described above (e.g.,
hook and latch fabric, magnetism, etc.) may be employed
here. In addition, while horizontal slits are represented
here, the slits need not be so. Other configurations are
also suitable. For example, FIG. 5C is another variation
of an orthotic device configured as a belt, as described
above. A weighted packet 503 may be positioned and
secured to the inner, outer, or either side surface of the
device 501 by any of the attachment mechanisms de-
scribed. The orthotic device shown in FIG. 5C also illus-
trates markings 501 uniquely indicating the position of
any attached weight packet 503, as described above.
[0058] As mentioned above, the adjustable balance
evaluation tools described herein may also be referred
to as orthotics or garments. These devices (which may
also be systems including multiple components, as de-
scribed below) may be used during the testing/analysis
portion of the method to determine where to position one
or more weights. After determining where the weight or
weight should be positioned, a separate (e.g., custom-
ized, non-adjustable) garment or orthotic may be made
using the information taken from the adjustable balance
evaluation tool. Thus, described herein is a method for
creating a customized orthotic that may include the steps
of using an adjustable balance evaluation tool to deter-
mine the position and weight appropriate to benefit a pa-
tient, as described above, then securing a corresponding
weight to a customizable garment in the position identi-
fied. Any appropriate garment may be used. The weight
may be permanently secured (e.g., sewn to the fabric or
within the garment), or it may be temporarily secured. In
some variations a pocket or attachment site is positioned
on the garment at the appropriate (custom, patient-spe-
cific) site so that the weight may be attached/detached
by the user. As mentioned, more than one site may be
used. Variations including attachment sites that are po-
sitioned by this method may be configured for use with
’weights’ that are devices or objects weighing the same
or less than described that are not simply therapeutic
weights but achieve improved balance. For example, the
’weight’ that may be attached to the custom garment may
be a cold or hot pack, cell phone, sensor, or other device.
The attachment site may be a pocket or region including
a fastener (or for mating to a fastener). In practice, the
attachment site(s) for any particular patient are specific
to that patient, and each garment may have one or more
weights or attachment sites for weights at these specific
sites. A custom garment may include one or more weights
(or an attachment site for a weight) that is typically posi-
tioned on a discrete location (e.g., smaller than 4x4 inch-
es) in an asymmetric position on the garment. For a gar-
ment worn on the torso, the weight or attachment site
may be located on the back, front, shoulders, or sides.
[0059] In some variations, the adjustable balance eval-
uation tool may be used, or adapted for use, as a cus-
tomized garment or orthotic. For example, once posi-

tioned, the weight may be permanently attached to the
adjustable balance evaluation tool (making it non-adjust-
able), or it may be attached to, or within, a portion of
another garment. For example, the adjustable balance
evaluation tool may be coupled with a garment such as
a shirt, vest, bra, jacket, or the like. Examples of adjust-
able balance evaluation tools adapted to be customized
garments or orthotics are provided in detail below (e.g.,
FIGS. 13A-20).
[0060] FIGS. 7A to 7E show different variations of ad-
justable balance evaluation tools or systems as de-
scribed herein. For example, FIG. 7A and 7B show back
views of two variations of adjustable balance evaluation
tools. In FIG. 7A, the adjustable balance evaluation de-
vice includes a back strap 701 that connect to a belt re-
gion 700. The back strap 701 also connects (or is con-
tinuous with) two shoulder straps 703, 703’, one for each
shoulder. The shoulder straps can then pass over the
front of the torso, as illustrated in FIGS. 7C and 7E, and
connect to the belt region 700 on the front of the garment.
The straps and belt may be different components that
mate with each other, or they may be formed as a single
garment. The variation shown in FIG. 7B includes lateral
straps 705, 705’ that pass under the arms and over the
shoulders, as illustrated in FIG. 7D. The configuration of
the adjustable balance evaluation tool may depend on
the patient. In particular, the configuration may depend
on the anticipated needs of the patient based on where
it is anticipated that weights will be placed, as described
in the methods above. In some patients more lateral
placement of weights is necessary, thus the configuration
shown in FIGS. 7B and 7D may be more appropriate.
[0061] In all of the variations shown in FIGS. 7A-7E,
the straps and belt portions typically include one or more
axis of markings, indicating where on the adjustable bal-
ance evaluation tool (relative to the patient’s body) the
weight or weights are placed during treatment. For ex-
ample, a ruler or calibrated pattern may be formed on
the straps and/or belt. The entire adjustable balance eval-
uation tool may be configured to allow attachment of a
weight or weights. For example, one surface of the ad-
justable balance evaluation tool (the inner or outer sur-
face) may be configured to allow a weight to be secured
thereto. For example, the outer surface may be a Velcro
material that is configured to mate with a Velcro hook
material on the weight or weight packet. The markings
along the adjustable balance evaluation tool indicating
the position of the weight may be on the same side or
the opposite side of the garment (inside or outside).
[0062] As mentioned, the adjustable balance evalua-
tion tool may actually be an adjustable balance evalua-
tion system, including a plurality of connecting straps that
are adapted to attach to one or more weights or weighted
packets, and include calibration marking uniquely iden-
tifying the position on the straps where the weight is po-
sitioned relative to the patient’s body. The system may
include one or more weights, which may be directly at-
tachable to the straps, or they may be used with one or
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more weight packets that are attachable to the straps.
[0063] For example, FIGS. 8A-8B and 8C-8D show two
components of an adjustable balance evaluation system.
FIGS. 8A and 8B show the calibrated inside and solid
outside, respectively, of a belt such as the belts illustrated
in FIGS. 7A-7E. The belt may include one or more sur-
faces that are configured to secure a weight or weights.
For example, the belt may have a surface that is made
of a Velcro material configured to mate with a Velcro hook
material. The belt is typically adjustable so that it can fit
a variety or range of waist sizes, and may be secured in
place using a buckle, latch, or other material such as a
Velcro attachment between the end regions. In FIG. 8A,
the inside surface of the belt includes indicators (a num-
bering system that can be used on other portions of the
device to indicate position). FIG. 8B shows an outside
surface of the device of FIG. 8A. In this example, the
outside surface is adapted to secure a weight thereto,
e.g., via Velcro. Thus, the outside surface includes a Vel-
cro receivable surface, allowing the weight to be posi-
tioned anywhere on the surface of the device in a non-
predetermined manner. In other variations the outer sur-
face is configured to secure a weight or weights by a
zipper, stay, track, button, magnet, or other means.
[0064] FIGS. 8C and 8D illustrate one variation of
straps which may be part of an adjustable balance eval-
uation system. In this example the straps may also in-
clude a numbering system as illustrated for the belt (FIG.
8A), and one or more surfaces (e.g., the outer or inner
surfaces) may be configured to secure a weight or
weights (either directly or via a weight packet). The straps
in this example, include a back portion 805 and two over-
the-shoulder portions 807, 807’.
[0065] The straps shown in FIGS. 8C and 8D are con-
figured to connect to the belt of FIGS. 8A and 8B. Thus,
the ends of the straps 809, 809’, 811 may be coupled
securely to the belt. In general, an adjustable balance
evaluation tool may be customizable to fit the torso of an
individual by adjusting the length of the straps. For ex-
ample, the ends may be cut or otherwise shortened and
connected to a connector to couple to the belt. FIGS. 8H-
8J illustrate variations of connectors that may be included
as part of an adjustable balance evaluation system. A
connector may be secured to the end 809, 809’, 811 of
a strap. For example, the connector may be folded over
the cut end of the strap (after it has been cut to fit the
subject), and locked over the strap by a connector (e.g.,
fastener), adhesive (Velcro, chemical adhesive, etc.),
sewn, or otherwise secured. The connector may be a
Mila clip, allowing for customizing of the length of the
straps, and securing them to the belt. The connector may
include a hole or opening through which the belt is thread-
ed, or it may include a fastener. In FIG. 8I and 8J, the
connector includes an outer surface that is a Velcro ma-
terial that can mate with the Velcro receiver on the belt
(or vice-versa).
[0066] FIG. 8E illustrates one variation of a weight
packet 820 including a pocket 822 into which a weight

(e.g., the weight shown in FIG. 8F) may be positioned.
The weight packet may also include one or more sides
configured to couple to the adjustable balance evaluation
tool, such as a fastener or Velcro-hook material. The
weight packet may be used with weights of a variety of
sizes, widths, and weights. More than one weight may
be inserted or held by a weighted packet. FIG. 8G is one
variation of a weight that includes a fastener on one side
(e.g., a Velcro hook material). Other fasteners may in-
clude buttons, snaps, magnets, Velcro, adhesives (e.g.,
glues), zippers, etc.
[0067] As mentioned above, any appropriate weight
may be used. For example, the weight may be a mass
formed of a metal or other dense material (e.g., lead,
steel, etc.), a gel material, sand, reinforced thermoplastic
gels, magnets, pellets, rubber, liquids (e.g., water), etc.
In some variations the weights are calibrated to be of
known weight (e.g., 1/4 pound, 1/2 pound, etc.), and may
be marked. The weights may be (or may include) mag-
nets for magnetically attaching to the adjustable balance
evaluation tool. In some variations the weight is an active
element such as an electrical stimulation device, thermal
device, or a vibration device, which may provide addi-
tional therapy or therapeutic benefit when worn. In some
variations the weight is an element that is configured to
perform an additional or separate function. For example,
the weight may be a cell phone or other (normally) hand-
held device. The weight may be a wallet or pouch which
may hold additional material. In still other variations, a
patient’s sensory system can be stimulated by compres-
sion. In such variations, the stimulus stimulates a per-
son’s sensory system by compressing a portion of the
patient’s body. Such compression stimulus can be pro-
vided by any of the apparatuses and garments described
herein. Compression can be provided on any body part
including, but not limited to, a patient’s head, neck, arm,
wrist, shoulder, torso, back, waist, leg, hip, foot, etc. The
compression can be provided by adjustable bands or
elastic material at desired locations.
[0068] In some variations, the ’weight’ may be a device
such as a sensor or console for a sensor. For example,
a controller or console (e.g., Wii game controller) includ-
ing motion and/or position sensor may be used as a
weight or in place of a weight. This may allow tracking or
recording of the COG movement interactively.
[0069] The adjustable balance evaluation tools and
systems described herein may be used as indicated to
help assess and determine how to treat a balance disor-
der. In addition to providing weight as indicated above,
these systems and devices may also be used to provide
additional sensory treatment modalities such as vibra-
tion, electrical simulation, or the like. The weight typically
imparts a non-symmetrical force to the subject through
the garment (based on its position) to help stabilize the
patient in need thereof. In general, adjustable balance
evaluation tools such as those described herein (which
may be customized to fit and measure each subject spe-
cifically) may provide many benefits. Since the device
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may be customized and adjusted continuously, the treat-
ment may be optimized. The clinician may use the device
to assess the effects of the treatment. Also, as mentioned
above, an adjustable system or device such as those
described herein may be used to create customized non-
adjustable garments or orthotics.
[0070] Any of the adjustable balance evaluation devic-
es and systems described herein may be fully adjustable.
Thus, these devices may be adjusted to fit multiple body
sizes, from tall to short, large to thin, or the like. As de-
scribed for FIGS. 8A-8D, the straps and belt in some
variations may be adjusted to fit different torso sizes, and
the resulting device is easy to apply, and may be light-
weight and fit snugly. In addition, variations comprising
one or more straps may be comfortably worn, since they
cover only a portion of the patient’s body, and do not bind
the patient’s movements, although they may provide sta-
bility in multiple planes of movement. In addition, these
devices and systems may be quickly applied (and cus-
tomized) and may be worn by the patient over a long time
(e.g., minutes, hours and even days). These adjustable
balance evaluation tools may be non-obtrusively worn
beneath other clothing, or over other clothing, as men-
tioned.
[0071] In operation, a device such as the one shown
in FIGS. 8A-8D may be fit to a subject by placing the
straps onto the back and shoulders of the subject, at-
taching the belt around the waist of the subject, measur-
ing and cutting the front straps, attaching the clips (con-
nectors) to the ends of the straps, attaching the straps
to the belt, and then placing the weights as described
above.
[0072] In some variations the adjustable balance eval-
uation tool includes just a belt, without the upper torso
straps or vest region. For example, an adjustable balance
evaluation system may include a belt as shown in FIGS.
8A-8B.
[0073] FIGS. 9A and 9B illustrate another variation of
an adjustable balance evaluation system. The device
shown in FIGS. 9A and 9B is configured as an adjustable
"suspender" orthotic. This variation may be attached to
a belt (e.g., the belt shown in FIGS., 8A-8B) around the
patient’s waist. The belt may be made of a stretchable
material, and may include a receiving surface for receiv-
ing a Velcro-type hook on both inside and/or outside of
the belt. The suspenders shown in FIGS. 9A and 9B are
fully adjustable in height in both front and back for proper
patient fit. A weight or weights may be placed anywhere
along the straps (or belt, in some variations). For exam-
ple, the weight may include a Velcro or Velcro-type hook
material (or be secured in a weight packet with a fastener
such as Velcro hook) and placed anywhere on the sus-
pender’s straps.
[0074] In FIG. 9A, all or a portion of the straps may be
made from a Zloop or other Velcro-type receivable ma-
terial, particularly on the outside of the device. The ends
of the straps (region marked "1") may include Velcro-
hook type material to secure to the belt, or other clip-on

suspender hardware may be used to attach the straps
to the belt. The region marked "2" may also be made of
a Velcro-type receivable material on both sides with a
Velcro-hook type material on the ends, allowing adjust-
ment of the length by folding this region back on itself
after passing through the loop, as shown. The region
marked "3" may be made of a stretchable Velcro-type
receiving material that is attached to D-rings on the back
(shown in FIG. 9B). The strap could also be made to
thread through the D-ring and attach back to itself to allow
more adjustment. The D-rings on the back may be piv-
otable to allow adjustment of the shoulder region. The
back of the device (region "5") make also be made of a
Velcro-type receiving material. The lower back region
("7" and "8") are also made of an adjustable Velcro-type
receiving material (and a region of Velcro-type hook ma-
terial) and can be adjusted to the subject’s height before
attaching to the belt, as described.
[0075] The example, shown above includes straps
(shoulder straps) and a belt, and the weight or weights
are attached in any (non-predetermined) position using
a Velcro-type attachment. FIGS. 10A-10D illustrate an-
other variation in which the weight or weights are at-
tached to a track or strand on the strap(s). For example,
FIG. 10A shows a region of a strap (or belt) 1000 that
includes a central fastener track 1001 to which one or
more weights may be attached (either directly or via a
weight packet). FIG. 10B and 10C illustrate a weight in-
cluding a coupling or fastening region 1005 that attaches
to the central fastener track 1001 so that the weight is
held in place. In this example, the coupling region is a
clip-like structure that allows the weight to be secured
under the central fastener track 1001 after it has been
clipped on. In some variations the weight may be slid
along the fastener track 1001 to adjust the position of the
weight. For example, FIG. 10D shows a partial side view
through a fastener including a friction clip that may be
released (e.g., by pushing on one end of a release lever)
and allowed to slide on the central fastener track or re-
moved from the track entirely. In some variations the de-
vice also includes markings on either the central fastener
track or the strap 1000, or both.
[0076] FIG. 11A shows another variation of an adjust-
able balance evaluation system in which the belt and the
straps (e.g., shoulder straps) are connected prior to being
applied to the subject. In this variation, the back of the
device (particularly the region near the belt) may include
one or more flexible or non-flexible stays 1101 of any
appropriate size or length (e.g., the stays may be as long
go up the garment to the upper thoracic area, or longer)
within or attached to the device to provide increased sup-
port to the device. The back strap region may also be
adjustable (not shown), and the front straps may be ad-
justable as well, allowing the device to be custom-fit to
different body shapes and sizes. For example, the front
straps may be cut and the ends attached to a connector
(e.g., clip) for attachment to the front of the belt.
[0077] FIG. 11B shows an alternative variation, in
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which a compression strap 1115 (which may be remov-
able) may be attached to the back of the belt, providing
additional support to the wearer. Compression strap
1115 may be elastic and may be sewn to the side of the
belt. The outward-facing side of the compression strap
may also be configured to allow connection of a weight
(e.g., having a Velcro-type receiving surface). FIG. 11B
also includes four flexible stays that may be sewn into
the belt.
[0078] FIG. 12A shows another variation of an adjust-
able balance evaluation system, in which stiffening or
support members 1201 are included along the straps
forming the device, and may also be present along the
belt 1204. These support members 1201 may be stiffen-
ing members, and may be formed of any appropriate ma-
terial. In some variations the stiffening members are wire
or other material secured to the strap(s) and/or belt. In
some variations the stiffening material may provide an
attachment site for the weights or weight packets. FIG.
12B illustrates one variation in which the stiffening mem-
ber 1201 forms a track for the weight to be secured to
(similar to the embodiment shown in FIGS. 10A-10D). In
some variations the weight or weight packet is threaded
over the track-like member on the garment.
[0079] FIGS. 13A-25 illustrate various embodiments
of garments configured as adjustable balance evaluation
systems or devices. In many of these variations the ad-
justable balance evaluation system is incorporated or in-
tegrated with a garment such as a jacket, shirt, pant, skirt,
or the like. The adjustable balance evaluation system
may be adapted for long-term use by securing the weight
in position more permanently after it has been positioned,
or it may remain adjustable. In some variations the gar-
ment includes a shell or other portion that connects (ei-
ther permanently or removably) to the adjustable balance
evaluation system, including adjustable balance evalua-
tion systems such as those described above (e.g., FIG.
7A-7E).
[0080] For example, FIG. 13A shows an adjustable bal-
ance evaluation system configured as a bra, including a
sports bra. In this example, the adjustable balance eval-
uation system may include a fused elastic stretch mate-
rial that has an internal material for securing a weight,
such as a Velcro-type material, a tacky surface, adjacent
pockets, or the like. FIG. 13A shows the front of the ath-
letic or sports bra. The mid-region of the garment includes
a central zipper 1301, and adjacent to this region an at-
tachment region 1303, 1303’ to which one or more
weights may be attached. The back of the device is
shown in FIG. 13B. The back (like the front) in this ex-
ample, includes panels 1305, 1305’ of Velcro receivable
material fused to an elastic material allowing the place-
ment of a weight across the back region in a non-prede-
termined manner. The garment may also be marked to
uniquely indicate where a weight has been placed.
[0081] FIGS. 14A and 14B illustrate another variation
of an adjustable balance evaluation system configured
as a vest, similar to FIGS. 2A-2B and 5B. In FIG. 14A

and 14B, the vest includes attachment regions 1401,
1401’ to which one or more weights may be attached. As
mentioned above, these regions may include one or more
markings indicating where on the garment (relative to the
body) the weight is attached.
[0082] Any of the variations described herein may also
include additional elements, including cooling or heating
elements. As mentioned, the weight may be configured
to provide location-specific therapeutic benefit. In some
variations the garment may also include one or more ad-
ditional elements to provide benefit, including therapeutic
benefit. FIG. 15 shows a vest-like adjustable balance
evaluation system in which the system includes a cooling
feature for cooling the user. In this example, the device
includes one or more strips of coolant material ("cool-
strips") 1501 along regions of the device. These coolant
regions may comprise crystals that can be secured to
the garment using the same attachment mechanism
used by the weights. For example, the additional element
(in this example the cooling strips) may be secured to
the garment by a Velcro-type attachment such as that
used by the weights. The cooling strips may be a pre-
cooled (e.g., frozen) material that is applied after remov-
ing it from a freezer or the like. In some variations the
cooling strips of material may be secured by other fas-
teners, including zippers, buttons, etc. The cooling strips
may be applied in predetermined locations (e.g., along
the periphery, around the neck, etc.), or may be applied
in any desired location using a Velcro-type fastener, as
just mentioned.
[0083] FIG. 15 shows a variation of an adjustable bal-
ance evaluation system configured as a jacket. In this
example, the jacket includes an inner adjustable balance
evaluation system (e.g., straps and belt) such as those
shown in FIGS. 7A-7E, as well as an outer shell that
covers the straps, belt and any weights. The shell may
include a liner. The shell may be secured to the straps
and/or belt. FIG. 17 illustrates an example of an adjust-
able balance evaluation system in which the system is
configured as a yoga shirt which may fit over or under
the straps and belt region of the adjustable balance eval-
uation system to which the weights may be attached.
[0084] In some variations the adjustable balance eval-
uation systems may be configured for use in a hospital
or healthcare (e.g., chronic health care) setting. For ex-
ample, FIGS. 18A and 18B illustrate a hospital-style shirt
to which one or more weights may be attached. In addi-
tion, the garment may include one or more regions con-
figured to help a third party (e.g., nurse, technician, ther-
apist, caregiver) to hold the wearer securely. For exam-
ple, in FIG. 18B, the adjustable balance evaluation sys-
tem is shown to include a belt region adapted to allow a
caregiver to more easily grasp and support the subject
wearing the device. Similarly, FIG. 20 is an adjustable
balance evaluation system including a ring that may be
used to hold onto the patient. The majority of the rest of
the device includes an outer surface of Velcro-like ma-
terial for securing a weight as described above. FIG. 19
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illustrates another variation of an adjustable balance
evaluation system including a sling portion.
[0085] FIG. 21 shows another variation of a garment
including an adjustable balance evaluation system. In
this example, the garment includes a pants region and a
belt. The belt is configured so that one or more weights
may be positioned on it. The pants may also be config-
ured so that one or more weights may be placed or po-
sitioned on it, and secured in position. Although most of
the variations described herein are adjustable balance
evaluation systems for use with a subject’s torso, these
systems may be used with other body regions as well,
including the legs, feet, arms and head. FIGS. 28A-32,
described below, illustrate this point.
[0086] FIGS. 22-25 show additional variations of gar-
ments including adjustable balance evaluation systems.
For example, FIG. 22 shows a skirt or costume including
a belt configured to hold (and to show the position of)
one or more weights. FIG. 23 shows a leotard including
a pair of straps to which one or more weights may be
attached. FIG. 24 illustrates a cape having attachment
sites (e.g., near or on the shoulders). FIG. 25 illustrates
a pair of underwear (e.g., panties) having a waist-
band/belt configured to secure one or more weights.
[0087] Any of the garment variations described herein
may be configured as a customized non-adjustable or-
thotics as described. Once the correct position and/or
weight of the one or more weights has been determined,
the garment may have an appropriate weight sewn or
otherwise permanently attached in the correct position.
[0088] Weighted collars may also be used as part of
an adjustable balance evaluation system (or a non-ad-
justable orthotic). FIG. 26A illustrates a collar configured
to attach thin (e.g., 1/8 inch weighted thermoplastic elas-
tomeric gel) weights that can be placed in or upon the
collar in non-predetermined positions to impart proprio-
ceptive and sensory input to the subject wearing the de-
vice. FIGS. 26B-26D illustrate different variations of
weights or weight packets (FIG. 26C) that may be used.
Any appropriate fastener may be used. The collar may
also be an orthotic that molds around a patient’s neck
and may extend from the patient’s chin to the patient’s
clavicle.
[0089] FIG. 27 illustrates another variation of a weight-
able belt that may be used. In this variation, the belt is
formed of a washable fabric that is marked as described
above. The weight may be movably positioned along the
belt. For example, the belt may include a magnetic ma-
terial, to which the weight (which may also be a magnetic
material) may be secured.
[0090] FIGS. 28A-29 illustrate adjustable balance
evaluation systems to be worn on the subject’s head. For
example, FIG. 28A shows a head cap device (garment)
to which strips of tacky fabric (in which light, thin weights
can be affixed) along one or more surfaces cover the
head either on the inside or outside of the garment. Uti-
lizing the method for determining the improvement in
center of gravity control described herein, one may sim-

ply observe a subject’s head over their shoulder position
or head on trunk control to help determine weighting.
Based on static and dynamic control, weight may be
placed strategically in a non-predetermined location(s)
within or upon the flexible cap, headband, or crown en-
circling all or part of the skull. One variation includes a
cap with indicators (e.g., markings). The device or gar-
ment could also be made to look like a baseball cap,
bonnet, sun hat, hat with a visor. FIG. 28B is an example
of a weight that could be attached in or upon the skull
cap shown in FIG. 28A by any means already described
above. FIG. 29 illustrates one variation of a cranial
remolding orthosis for deformational plagiocephaly (DP).
Conditions that limit infants’ mobility, such as isolated
torticollis, hypotonia, and cervical spine anomalies, are
also associated with DP. In this variation, a weight may
be applied via means already discussed within or upon
the device or garment. Devices or garments adapted for
use on the subject’s head (such as those shown in FIG.
29) may include one or more surfaces for attachment of
one or more weights. For example, the outer surface
1201 of the headgear may be a Velcro-like attachment
material. Specialized ventilated headwear, helmets, or
the like (e.g., helmets that provide additional protection
around the ears and nape of the neck) may be adapted
for use as adjustable balance evaluation systems and/or
non-adjustable orthotics. Devices or garments adapted
for use on a subject’s head also include, or can consist
essentially of, a weighted barrette or a headband to which
thin weights or other stimuli described herein can be at-
tached.
[0091] In general, the devices and systems described
herein may help promote or convey balance. Thus, these
devices may be configured as sportswear (e.g., the yoga,
golf, etc., outfits), or other variations, include those shown
in FIGS. 30-32. For example, FIG. 30 illustrates a brace-
let/cuff to be worn on a subject’s arm. This bracelet, brace
or cuff may be used to hold different amounts of weights
that can be secured via a screw, ring, magnet, wire (e.g.,
sliding them onto the device like an abacus), Velcro, or
the like. In some variations the weight may be crimped
on to the device. Attachment of weight may help to impart
increased weight at a certain spot on the arm to change
control of movement/center of gravity control of the arm
for tremor control. Thus, in some variations the device
may be secured to the body so that it doesn’t dramatically
change the position of the weight relative to the body.
For example, the bracelet may be held to the arm in a
particular orientation using an elastic material.
[0092] FIG. 31 illustrates a shoe orthotic to which strips
of weight can be applied to the foot or ankle to shift control
of the person’s foot and guide it medially or laterally.
Weight could be introduced through the inside of the heel
or at the laces.
[0093] Similarly, FIG. 32 illustrates a pair of glasses to
which small sliding weights may be placed along the
frame of the glasses to provide a means to change the
COG of the head, and/or to improve vision or equilibrium.
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As suggested already, the weights can be asymmetrical
about the head.
[0094] This disclosure also includes methods for im-
proving a subject’s vision. In these methods, a subject’s
vision is initially evaluated. This evaluation could be done
by a health care provider. After the initial evaluation, a
person’s vestibular or ocular system is stimulated by one
or more stimuli or devices described herein. In some in-
stances, the subject’s vestibular or ocular system is stim-
ulated by attaching one or more repositionable stimuli,
such as weights, to a garment being worn by the subject,
or to eyeglasses, such as those shown in FIG. 32. If,
when compared to the initial evaluation of the subject’s
vision, the subject’s vision does not show improvement,
the one or more stimuli and/or devices applied to the
subject’s vestibular system can be adjusted or added to.
These steps of comparing and adjusting or adding to the
one or more stimuli or devices are repeated until the sub-
ject’s vision shows improvement when compared to the
initial evaluation. In some instances, the improvement in
vision occurs while the subject is being stimulated. In
other instances, the improvement in vision can occur or
persist after the stimuli or device is no longer stimulating
the subject.
[0095] The devices and systems described herein may
also be configured as an orthotic to be worn on a subject’s
leg or configured as a prosthetic leg or limb. As with the
above-described devices, weights can be attached to the
orthotic or prosthesis by a screw, ring, magnet, wire (e.g.,
sliding them onto the device like an abacus), hook and
loop fastener (e.g., Velcro) or the like. In some variations
the weight may be crimped on to the orthotic or prosthe-
sis. In other variations, the orthotic or prosthesis may be
formed to be weighted in one or more positions (i.e., the
orthotic or prosthesis includes the weight). Attachment
of weight may help to impart increased weight at a certain
spot on the leg to change control of movement or center
of gravity for tremor control. By promoting or conveying
balance, the orthotic or prosthesis can improve a sub-
ject’s ability to walk, stand, or run.
[0096] FIGS. 34-38 show a garment according to the
present invention, such as a vest, with a relatively rigid
back support. The materials, use of weights, all as de-
scribed above, can be used.
[0097] FIG. 35 illustrates the inside of a garment that
can provide additional back support. The garment can
be adjustable to fit patients of different sizes. The garment
can be of unitary design or be made of multiple compo-
nents. FIG. 35 illustrates a garment made of multiple
components. Side components 3502 and 3504 illustrate
components that attach to a back component 3506. Side
components 3502 and 3504 can attach to back compo-
nent 3506 by hook and loop material (e.g., Velcro), but-
tons, zippers, or other ways of connecting garment com-
ponents as described herein. Locations 3512, 3522,
3514, and 3524 illustrate where Velcro-type hook mate-
rial can be located on side components 3502 and 3504
to connect side components 3502 and 3504 to back com-

ponent 3506. Buttons, button holes, or zippers can also
be used. Components 3502, 3504, and 3506 can be
mostly or entirely covered with unbroken loop material
that is receptive to Velcro-type hook material for place-
ment of one or more stimulus.
[0098] FIG. 36 illustrates the outside of the garment of
FIG. 35. Back component 3606 (which is the outside of
back component 3506 in FIG. 35) can include unbroken
loop material on the outside at locations 3608, 3616,
3610, and 3618, so that side components 3502 and 3504
(side components 3602 and 3604 in FIG. 36 illustrate the
outside of side components 3502 and 3504) can attach
to back component 3606 via the Velcro-type hook mate-
rial at locations 3512, 3522, 3514, and 3524. As men-
tioned above, other methods, including, but not limited
to, buttons and zippers, can also be used. Back compo-
nent 3606 can also include some Velcro-type hook ma-
terial at, for example, locations 3620 and 3622 that will
connect to the unbroken loop material on 3502 and 3504.
Side components 3602 and 3604 can be connected to
each other via zippers 3612 and 3614.
[0099] Referring also again to FIG. 35, back compo-
nent 3506 includes a relatively rigid insert that supports
the wearer’s back. Pocket 3516 is designed to receive
and hold the insert. The pocket 3516 is designed so that
the insert is removable, thereby allowing different inserts
of different shapes, different materials, or different
weights to be inserted. The insert can have a variety of
shapes designed to support the back. For example, the
insert may have shapes such as those shown by insert
3726 in FIG. 37 or insert 3402 in FIG. 34. As indicated
in the figures, the insert can have a wider portion at the
bottom and narrower at the top. The shape can be con-
sidered generally triangular, or generally pentagonal (like
a home plate), but with rounded corners, and if desired,
some contour to one or more of the sides. The insert is
relatively rigid, i.e., more rigid than the garment material,
but may have sufficient flexibility to contour to the wear-
er’s back. The insert can be made of materials that range
in degree of flexibility from flexible enough to contour to
a wearer’s back to being a stiff, relatively inflexible cus-
tomized mold formed to fit an individual’s back. The insert
may be made of any material suitable for providing back
support, including, but not limited to, acrylics, high density
polyethylene (HDPE), low density polyethylene (LDPE),
polycarbonates, thermoplastic polymers, foams, etc.
[0100] Pocket 3516 has openings 3520 and 3518 on
each side. These openings are also shown as openings
3804 and 3806 on FIG. 38. FIG. 38 illustrates another
view of the inside of the garment where side components
3820 and 3822 are connected to back component 3824.
Arm openings 3816 and 3818 are for the wearer’s arms.
Belt 3802 is fed through one of openings 3804 and 3806
and then around the outside of the insert (shown in
dashed lines) contained in pocket 3810 and out the other
opening. FIG. 37 illustrates the belt in further detail. Belt
3702 includes back 3704 that goes around the insert in
the pocket. Back 3704 can be made of a vented, elastic
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material or a relatively inelastic material, and can be
made of the same material as the rest of the belt. Back
3704 can be the same size as sides of belt 3706 and
3708 or can be larger, as illustrated in FIG. 37. Sides of
belt 3706 and 3708 can be made of an elastic or inelastic
material and can have unbroken loop material on the
outside. The belt may be placed inside a garment and
sides 3706 and 3708 can be pulled through slots 3806
and 3804 in the garment.
[0101] Ends 3710 and 3712 of belt 3702 include Vel-
cro-type hook material on the inside at, for example, po-
sitions 3714 and 3716. Sides 3706 and 3708 of the belt
can be connected to a front panel 3718 that contains
insert 3720 by, for example, threading ends of belt 3710
and 3712 through loops 3722 and 3724 on front panel
3818. Insert 3720 can be sown into front panel 3718 or
front panel 3718 can have a resealable pocket so that
insert 3720 can be removable. Insert 3720 may be made
of any material suitable for providing back support, in-
cluding, but not limited to, acrylics, high density polyeth-
ylene (HDPE), low density polyethylene (LDPE), poly-
carbonates, thermoplastic polymers, foams, etc. Once
ends of belt 3710 and 3712 are fed through loops 3722
and 3724, Velcro-type hook material at locations 3714
and 3716 can be connected to unbroken loop material
on the outside of sides 3706 and 3708 of the belt. When
the belt is wrapped around a subject and the ends of belt
3710 and 3712 are fed through loops 3722 and 3724,
the connection of the Velcro-type hook material at 3714
and 3716 to unbroken loop material on the outside of
sides of belt 3706 and 3708 secures the belt in place.
[0102] The rigid or relatively rigid back support can be
used with other types of garments, such as those shown
above, e.g., a belt without an upper portion with arm
openings.
[0103] One or more stimulus can be attached to the
unbroken loop material on the inside of the garment by
Velcro-type hook material or any other method of attach-
ing stimulus herein described. The stimulus can be of
any type described herein. The stimulus can also be
placed on the outside of the garment. The garment can,
but need not, include a position reference system for
marking the position of one or more stimulus, such as
that shown in U.S. Patent No. 7,156,792, which is incor-
porated herein by reference for all purposes.
[0104] Another aspect of this disclosure is directed to
devices for stimulating a subject’s vestibular system. De-
vices for stimulating a subject’s vestibular system can
include any of the devices described herein, including
multiple devices in combination.
[0105] Also included in this disclosure are methods for
improving a subject’s vestibular system. In these meth-
ods, a subject’s vestibular system is initially evaluated.
Generally, this evaluation can be done by a health care
provider. Next, the subject’s vestibular system is stimu-
lated by one or more stimuli or devices described herein.
In some instances, the subject’s vestibular system is
stimulated by attaching one or more repositionable stim-

uli to a garment, orthotic, or device being worn by the
subject. The garment, orthotic, or device may be any of
the garments, orthotics, or devices described in this dis-
closure. Then, the subject’s vestibular system is evalu-
ated again. If, when compared to the initial evaluation of
the vestibular system, the subject’s vestibular system
does not show improvement, the one or more stimuli
and/or devices applied to the subject’s vestibular system
can be adjusted or added to. These steps of comparing
and adjusting or adding to the one or more stimuli or
devices are repeated until the subject’s vestibular system
shows improvement when compared to the initial evalu-
ation. In some instances, the improvement in the vestib-
ular system occurs while the subject is being stimulated.
In other instances, the improvement in the vestibular sys-
tem can persist or occur after the stimuli or device is no
longer stimulating the subject.
[0106] In addition to methods described above for im-
proving a subject’s vestibular system and vision, this dis-
closure also includes similar methods for improving
speech (including, but not limited to, clarity, vocal ataxia,
projection, and timing), cognition (including, but not lim-
ited to, time spent on a task, attention span, reading,
spelling, and math), proprioception, walking, running,
standing, trunk control, spinal reflexes, coordination of
upper and lower trunk, upper extremity control, finger tap-
ping, handwriting, lower extremity control, general coor-
dination, sea sickness, latency of response from pertur-
bation from the ground up or the trunk down, swallowing,
and kyphosis. In some instances, the improvement oc-
curs while the subject is being stimulated. In other in-
stances, the improvement occurs after the stimuli or de-
vice is no longer stimulating the subject.
[0107] Any of the devices, systems and methods de-
scribed herein may be used in humans, and also in non-
humans, particularly non-human vertebrates. For exam-
ple, FIGS. 33A-33B illustrate variations of an adjustable
balance evaluation system that may be used for a dog.
FIG. 33A shows a dog wearing strap 3301 and Velcro
device 3303 to which one or more weights may be at-
tached. An alternative variation is shown in FIG. 33B.
FIGS. 33C and 33D illustrate weight 3305 and weight
packet 3307 that may be used with the variations shown
in FIGS. 33A and 33B.

Claims

1. An apparatus configured to stimulate a patient’s sen-
sory system, comprising:

a garment made of a flexible and wearable ma-
terial, and configured to be worn on the patient’s
torso and comprising an inner and an outer sur-
face, the garment configured to receive one or
more stimuli over a plurality of immediately ad-
jacent and continuous positions; one or more
stimuli configured to be repositioned in order to
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sensorially stimulate the patient and configured
to attach to the garment; characterized in
at least one insert (3402, 3726) configured to be
removable in an insert pocket (3516, 3810) with-
in the garment to support the patient’s back, the
insert comprising a shape to physically support
the patient’s back and being relatively rigid com-
pared to the garment material.

2. The apparatus of claim 1 further comprising a belt
(3702, 3802), preferably wherein the belt further
comprises means for coupling to a front panel (3718)
for accommodating a removable insert (3720).

3. The apparatus of claim 2, wherein the belt wraps
around the insert in the garment, wherein the belt is
removably threaded through a pair of openings
(3804, 3806) defined on either side of the insert pock-
et.

4. The apparatus of any of the preceding claims, where-
in the apparatus is comprised of at least two side
components (3502, 3504) and a back component
(3506) removably coupled together at a plurality of
immediately adjacent and continuous positions.

Patentansprüche

1. Vorrichtung, die ausgestaltet ist zum Stimulieren des
sensorischen Systems eines Patienten, umfassend:

ein Kleidungsstück, das hergestellt ist aus ei-
nem flexiblen und tragbaren Material und aus-
gestaltet ist, um an dem Torso des Patienten
getragen zu werden und eine innere und äußere
Oberfläche hat, wobei das Kleidungsstück aus-
gestaltet ist, um einen oder mehrere Reize über
mehrere unmittelbar angrenzende und fortlau-
fende Stellen zu empfangen; ein oder mehrere
Reizmittel, die ausgestaltet sind, um rückpositi-
oniert zu werden zum Zwecke des sensorischen
Stimulierens des Patienten und ausgestaltet
sind zur Anbringung an dem Kleidungsstück,
dadurch gekennzeichnet, dass wenigstens
ein Einsatz (3402, 3726) ausgestaltet ist, um in
eine Einsatztasche (3516, 3810) in dem Klei-
dungsstück herausnehmbar angeordnet zu
werden, um den Rücken des Patienten zu stüt-
zen, wobei der Einsatz eine Form umfasst, um
physisch den Rücken des Patienten zu stützen
und im Vergleich zu dem Material des Klei-
dungsstücks relativ steif ist.

2. Vorrichtung nach Anspruch 1, ferner umfassend ei-
nen Gurt (3702, 3802), wobei vorzugsweise der Gurt
ferner Mittel umfasst zum Verkoppeln mit einem Vor-
derteil (3718) zum Zwecke der Aufnahme eines ent-

fernbaren Einsatzes (3720).

3. Vorrichtung nach Anspruch 2, wobei der Gurt um
den Einsatz in dem Kleidungsstück gewickelt ist, wo-
bei der Gurt lösbar durch ein Paar Öffnungen (3804,
3806) gefädelt ist, die an beiden Seiten der Einsatz-
tasche festgelegt sind.

4. Vorrichtung nach einem der vorstehenden Ansprü-
che, wobei die Vorrichtung aus wenigstens zwei seit-
lichen Teilen (3502, 3504) und einem Rückenteil
(3506) besteht, die lösbar an mehreren unmittelbar
angrenzenden und fortlaufenden Stellen miteinan-
der gekoppelt sind.

Revendications

1. Appareil configuré pour stimuler un système senso-
riel d’un patient, comprenant :

un vêtement constitué d’une matière souple et
portable, et configuré pour être porté sur le torse
du patient et comprenant une surface interne et
une surface externe, le vêtement étant configuré
pour recevoir un ou plusieurs stimulus sur une
pluralité de positions immédiatement adjacen-
tes et continues ;
un ou plusieurs stimulus configurés pour être
repositionnés afin de stimuler de manière sen-
sorielle le patient et configurés pour se fixer au
vêtement ;
caractérisé par
au moins un insert (3402, 3726) configuré pour
être amovible dans une poche d’insert (3516,
3810) à l’intérieur du vêtement pour supporter
le dos du patient, l’insert comprenant une forme
pour supporter physiquement le dos du patient
et étant relativement rigide par rapport à la ma-
tière du vêtement.

2. Appareil selon la revendication 1, comprenant en
outre une ceinture (3702, 3802), de préférence dans
lequel la ceinture comprend en outre des moyens
de couplage à un panneau avant (3718) pour loger
un insert amovible (3720).

3. Appareil selon la revendication 2, dans lequel la cein-
ture entoure l’insert dans le vêtement, dans lequel
la ceinture est enfilée de manière amovible à travers
une paire d’ouvertures (3804, 3806) définies sur l’un
ou l’autre côté de la poche d’insert.

4. Appareil selon l’une quelconque des revendications
précédentes, dans lequel l’appareil est constitué
d’au moins deux composants latéraux (3502, 3504)
et d’un composant dorsal (3506) couplés ensemble
de manière amovible au niveau d’une pluralité de
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positions immédiatement adjacentes et continues.

35 36 



EP 2 467 106 B1

20



EP 2 467 106 B1

21



EP 2 467 106 B1

22



EP 2 467 106 B1

23



EP 2 467 106 B1

24



EP 2 467 106 B1

25



EP 2 467 106 B1

26



EP 2 467 106 B1

27



EP 2 467 106 B1

28



EP 2 467 106 B1

29



EP 2 467 106 B1

30



EP 2 467 106 B1

31



EP 2 467 106 B1

32



EP 2 467 106 B1

33



EP 2 467 106 B1

34



EP 2 467 106 B1

35



EP 2 467 106 B1

36



EP 2 467 106 B1

37



EP 2 467 106 B1

38



EP 2 467 106 B1

39



EP 2 467 106 B1

40



EP 2 467 106 B1

41



EP 2 467 106 B1

42



EP 2 467 106 B1

43



EP 2 467 106 B1

44



EP 2 467 106 B1

45



EP 2 467 106 B1

46



EP 2 467 106 B1

47



EP 2 467 106 B1

48



EP 2 467 106 B1

49



EP 2 467 106 B1

50



EP 2 467 106 B1

51



EP 2 467 106 B1

52



EP 2 467 106 B1

53

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 2004066821 A [0007]
• US 5476103 A, Nahsner  [0044]

• US 6005041 A, Cook  [0050]
• US 7156792 B [0103]


	bibliography
	description
	claims
	drawings
	cited references

