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(57) ABSTRACT

A wearable monitoring device is provided. The wearable
monitoring device includes a garment to hold an electrode, be
worn about a subject, and include an orientation circuit. The
monitoring device also includes a control unit coupled to the
orientation circuit capable of measuring at least one param-
eter associated with the orientation circuit and determine
whether the electrode is positioned in the garment with the
conductive surface oriented towards the subject based on the
at least one parameter.
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WEARABLE THERAPEUTIC DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit under 35 U.S.C.
§120 as a continuation of U.S. application Ser. No. 13/315,
894, titled “WEARABLE THERAPEUTIC DEVICE”, filed
Dec. 9, 2011, which claims priority under 35 U.S.C. §119(e)
to U.S. Provisional Application Ser. No. 61/421,970 titled
“Wearable Therapeutic Device,” filed Dec. 10, 2010 and to
U.S. Provisional Application Ser. No. 61/530,585 titled
“Wearable Therapeutic Device,” filed Sep. 2, 2011, each of
which is incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] At least one embodiment of the present invention
relates generally to a wearable therapeutic device, and more
specifically, to a wearable therapeutic device having elec-
trodes configured to monitor or treat a subject.

[0004] 2. Discussion of the Related Art

[0005] Cardiac arrest and other health ailments are a major
cause of death worldwide. Various resuscitation efforts aim to
maintain the body’s circulatory and respiratory systems dur-
ing cardiac arrest in an attempt to save the life of the victim.
The sooner these resuscitation efforts begin, the better the
victim’s chances of survival. Health care professionals also
attempt to detect and prevent conditions conducive to cardiac
ailments by treating patients with drugs or by suggesting
lifestyle changes. These efforts are expensive and have a
limited success rate, and cardiac arrest, among other condi-
tions, continues to claim the lives of victims.

SUMMARY OF THE INVENTION

[0006] Aspects and embodiments of the present invention
are directed to a wearable therapeutic device that is config-
ured to be worn by a subject. The wearable therapeutic device
includes at least one electrode in, for example, a pocket of the
wearable therapeutic device. When properly positioned, a
conductive surface of the electrode can be disposed in the
pocket to face the subject, proximate to the subject’s skin so
that information (e.g., cardiac information) can be sensed or
treatment (e.g., a defibrillation shock) can be applied to the
subject. A conductive thread can be sewn into parts of the
wearable therapeutic device, including parts of the pocket
that are not proximate to the subject’s skin. A circuit can be
formed when the conductive surface of the electrode couples
with the conductive thread. When this circuit is formed, the
conductive surface of the electrode is generally not proximate
to the subject’s skin, and not in position to apply treatment.
Based on the coupling of the conductive surface of the elec-
trode and the conductive thread, an alarm module can indicate
that the electrode is or is not properly positioned.

[0007] At least one aspect is directed to a wearable thera-
peutic device. The wearable therapeutic device includes a
garment, and the garment includes an electrode and a con-
ductive thread. A control unit is coupled to the conductive
thread and identifies an electrical connection between a con-
ductive surface of the electrode and the conductive thread,
and an alarm module indicates information about the posi-
tioning of the electrode in the garment based on the electrical
connection.
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[0008] At least one other aspect is directed to a method of
facilitating care of a subject. The method provides a wearable
therapeutic device that includes an electrode and a conductive
thread. The method also identifies an electrical connection
between a conductive surface of the electrode and the con-
ductive thread. The method provides a notification to indicate
positioning information of the electrode based on the electri-
cal connection.

[0009] At least one other aspect is directed to and method
that includes providing a wearable therapeutic device includ-
ing a garment. The garment houses an electrode and includes
conductive thread. The wearable therapeutic device includes
a control unit coupled to the conductive thread. The control
unit identifies an electrical connection between the electrode
and the conductive thread. An alarm module indicates posi-
tioning information of the electrode in the garment based on
the electrical connection.

[0010] Theelectrode can be a therapy electrode or a sensing
electrode. In some embodiments, the garment includes a
pocket that houses the electrode. The pocket can have a first
lateral side and a second lateral side, with the conductive
thread sewn into the first lateral side or into the second lateral
side. In one embodiment, one lateral side includes a conduc-
tive mesh and the other includes the conductive thread. The
first lateral side can be proximate to a subject, and the second
lateral side can be distal to the subject, with the conductive
thread disposed in the second lateral side of the pocket.

[0011] In one embodiment, a conductive element can be
included in the garment. A connector can couple the conduc-
tive thread with the conductive element. The control unit is
further can detect a current path that includes the conductive
thread, the conductive surface of the electrode, and the con-
ductive element. In one embodiment, the garment includes a
belt, with a conductive element included in the belt. A con-
nector can couple the conductive thread with the conductive
element to form electrical connection between the conductive
surface of the electrode and the conductive element. The
connector may include a snap. The conductive element can
connect with the conductive thread at one or more points of
the conductive thread.

[0012] In one embodiment, the conductive thread forms a
stitched pattern in the garment. The conductive thread can
also form a stitched pattern including at least two substan-
tially parallel stitched lines, or a pattern in at least one of a
quadrilateral shape, a polygonal shape, an oblong shape, a
circular shape, an oval shape, a round shape, and a triangular
shape. In one embodiment, the conductive thread forms part
of an electrical connection with the electrode.

[0013] In one embodiment, the alarm module can notify a
subject wearing the wearable therapeutic device, or a health
care provider, that the electrode is properly or improperly
positioned. A monitor can display an indication that the elec-
trode is properly or improperly positioned.

[0014] In some embodiments, the electrode can be housed
in a pocket of the garment, and the conductive thread can be
woven into the pocket. The electrode can be determined to be
positioned with a conductive surface facing away from a
subject. A closed circuit that includes a conductive surface of
the electrode and the conductive thread can be detected, and
improper positioning of the electrode can be determined. In
one embodiment, the wearable therapeutic device includes a
conductive element, and a current path that includes the con-
ductive thread, the conductive surface of the electrode, and
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the conductive element can be detected. In one embodiment,
the conductive thread can be coupled with the conductive
element.

[0015] Inoneembodiment, instructions can be provided to
operate the wearable therapeutic device. The instructions can
include at least one instruction directing a subject to position
aconductive surface of the electrode proximate to the subject.
The wearable therapeutic device can include a garment with
a pocket to house the electrode. The pocket can be formed at
least in part from a conductive mesh, and instructions can be
provided to position a conductive surface of the electrode
facing the conductive mesh. Instructions can also be provided
to position a conductive surface of the electrode facing away
from the conductive thread.

[0016] Other aspects and embodiments are discussed in
detail below. The foregoing information and the following
detailed description include illustrative examples of various
aspects and embodiments, and are intended to provide an
overview or framework for understanding the nature and
character of the claimed aspects and embodiments. The draw-
ings provide illustration and a further understanding of the
various aspects and embodiments, and are incorporated in
and constitute a part of this specification. The drawings,
together with the remainder of the specification, serve to
describe and explain the claimed aspects and embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings are not intended to be
drawn to scale. In the drawings, each identical or nearly
identical component that is illustrated in various figures is
represented by a like numeral. For purposes of clarity, not
every component may be labeled in every drawing. In the
drawings:

[0018] FIG. 1 is a block diagram depicting a wearable
therapeutic device in accordance with an embodiment;
[0019] FIG. 2 is a schematic diagram depicting a wearable
therapeutic device in accordance with an embodiment;
[0020] FIG.3isadiagram depicting a portion ofa wearable
therapeutic device with conductive thread sewn into a pocket
in accordance with an embodiment;

[0021] FIG.41isadiagram depicting a portion ofa wearable
therapeutic device with conductive thread sewn into a pocket
in accordance with an embodiment;

[0022] FIG.5isadiagram depicting a portion ofa wearable
therapeutic device with conductive thread sewn into a pocket
in accordance with an embodiment;

[0023] FIG. 6is a cross sectional view of a wearable thera-
peutic device with an electrode disposed in a pocket of the
wearable therapeutic device in accordance with an embodi-
ment;

[0024] FIG. 71is a cross sectional view of a wearable thera-
peutic device with an electrode disposed in a pocket of the
wearable therapeutic device in accordance with an embodi-
ment; and

[0025] FIG. 8 is a flowchart depicting a method of facili-
tating care of a subject in accordance with an embodiment.

DETAILED DESCRIPTION

[0026] The systems and methods described herein are not
limited in their application to the details of construction and
the arrangement of components set forth in the description or
illustrated in the drawings. The invention is capable of other
embodiments and of being practiced or of being carried out in
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various ways. Also, the phraseology and terminology used
herein is for the purpose of description and should not be
regarded as limiting. The use of “including” “comprising”
“having” “containing” “involving” and variations thereof
herein, is meant to encompass the items listed thereafter,
equivalents thereof, and additional items, as well as alternate
embodiments consisting of the items listed thereafter exclu-
sively.

[0027] Various aspects and embodiments are directed to a
wearable therapeutic device that can be worn by a subject.
The wearable therapeutic device can include a garment with
at least one pocket to house at least one electrode. When the
electrode is properly positioned, a conductive surface of the
electrode faces the subject and directly or indirectly contacts
the subject’s skin. When properly positioned, the electrode
can apply therapy. such as a defibrillation shock, to the sub-
ject. Due, for example, to subject motion or improper instal-
lation by the subject, a health care provider or manufacturer,
the electrode can become improperly positioned, so that its
conductive surface does not face the subject. When the elec-
trode is improperly positioned, its conductive surface can
contact a conductive thread included in the garment. This can
form an electrical connection, and detection of this electrical
connection can indicate that the electrode is improperly posi-
tioned to sense information about or apply therapy to the
subject. An alarm module can provide a notification that the
electrode is properly or improperly positioned. Corrective
action can be taken to properly position the electrode.
[0028] FIG. 1 is a block diagram of wearable therapeutic
device 100 in accordance with an embodiment. In one
embodiment, wearable therapeutic device 100 includes the
wearable therapeutic device described in commonly owned
U.S. patent application Ser. No. 13/109,079, titled “Wearable
Therapeutic Device,” filed on May 17, 2011, which is incor-
porated by reference herein in its entirety. The referenced
application generally describes a wearable therapeutic
device.

[0029] Wearable therapeutic device 100 can include at least
one garment 105 in the shape of a vest or shirt. Garment 105
may also include at least one belt 110. Belt 110 may be worn
abouta subject’s waist, at a higher location about or across the
subject’s chest, or at other locations between the subject’s
waist and shoulders. Components of wearable therapeutic
device 100, including garment 105, can be worn under, over,
or partially under and partially over a subject’s clothes. In one
embodiment, garment 105 is formed from breathable fabric.
Garment 105 may also be stretchable.

[0030] In one embodiment, wearable therapeutic device
100 includes at least one of the following elements: garment
105, belt 110, external defibrillator 115, alarm module 120,
monitor 125, control unit 130, sensing electrode 135, therapy
electrode 140, strap 145, conductive thread 150, conductive
element 155, and pocket 160. In one embodiment, at least one
of external defibrillator 115, alarm module 120, monitor 125,
control unit 130, sensing electrode 135, therapy electrode
140, conductive thread 150, conductive element 155, and
pocket 160 are included in or attached to garment 105, belt
110 or strap 145. For example, wearable therapeutic device
100 components can be fitted into open or closed pockets 160,
or otherwise attached to garment 105 via buckles, hook and
loop fasteners, holsters, loops, pouches or sleeves that form
part of belt 110 or strap 145. These elements may also be
integrated into belt 110 or strap 145, and these elements may
be a permanent part of belt 110 or strap 145, or releasable
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from belt 110 or strap 145. Garment 105 may include a series
of belts 110 or straps 145, and need not constitute an article of
clothing. Wearable therapeutic device 100 may include one,
more than one, or all of the above mentioned elements, as well
as additional elements such as at least one power supply to
provide power to control unit 130, external defibrillator 115,
alarm module 120, monitor 125, sensing electrodes 135, or
therapy electrodes 140.

[0031] External defibrillator 115 can be included as part of
wearable therapeutic device 100. For example, external
defibrillator 115 can be included in garment 105, pocket 160,
attached to strap 145, or disposed in belt 110. In one embodi-
ment, external defibrillator 115 is electrically coupled to
therapy electrode 140. Wearable therapeutic device 100 may
include at least one receptacle having a conductive fluid
encapsulated therein and housed in garment 105. For
example, the receptacle can be disposed in belt 110 or strap
145, proximate to at least one of sensing electrode 135 and
therapy electrode 140. In one embodiment, electrodes 135
and 140 are dry electrodes. Control unit 130 can release the
conductive fluid from the receptacles to enhance an electrical
connection between sensing electrode 135 or therapy elec-
trode 140 and a subject wearing wearable therapeutic device
100 to, for example, sense electrocardiograph information
about the subject or to apply treatment to the subject. The
receptacles can be replaced after their conductive fluid has
been released, or upon their expiration. When a shock is
applied, therapy electrodes 140, the subject’s body, and exter-
nal defibrillator 115 form at least part of a current path. One
embodiment includes at least one sensing electrode 135, one
therapy electrode 140 disposed in front of the subject, e.g.,
proximate to the subject’s chest, and two therapy electrodes
140 disposed in back of the subject, e.g. proximate to the
subject’s back.

[0032] Garment 105 can hold electrodes 135 and 140 in
position, for example against the subject’s skin around the
subject’s torso. Clothes or other material may be present
between garment 105 and the subject’s skin. When positioned
against the subject, sensing electrodes 135 can sense electro-
cardiogram signals used be control unit 130 to monitor the
subject’s cardiac activity. When control unit 130 identifies an
arrhythmia or other cardiac event, therapy electrodes 140,
when positioned with a conductive surface facing the subject
can deliver defibrillating energy to the subject to convert the
arrhythmia to a normal sinus thythm.

[0033] In one embodiment, sensing electrodes 135 and
therapy electrodes 140 are securely positioned facing the
subject’s body in order for sensing electrodes 135 to sense
cardiac, respiratory, or other information about the subject;
and for therapy electrodes 140 to apply treatment to the sub-
ject. For example, sensing electrode 135 can include electro-
cardiogram electrodes that directly or indirectly (e.g., via
clothes, a conductive protective barrier, or a conductive fluid)
contact the subject’s skin to sense an electrocardiogram sig-
nal with minimal artifacts. Further, a conductive surface of
therapy electrode 140 can directly or indirectly contact the
subject’s skin to reduce impedance between therapy elec-
trode 140 and the subject’s skin and to efficiently deliver
defibrillating energy to the subject, without causing burns,
blisters, inflammation, or other damage to the subject’s skin.
In one embodiment, conductive fluid is released from
replaceable receptacles that are disposed in wearable thera-
peutic device 100 to contact the subject’s skin and surfaces of
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sensing electrode 135 or therapy electrode 140 to reduce
impedance and improve the quality of sensed electrocardio-
gram signals.

[0034] Inoneembodiment wearable therapeutic device 100
includes at least one conductive thread 150. Conductive
thread 150 can include a metallic or other conductive mate-
rial, such as a conductive wire that is configured in a stitched
(e.g., zig-zag) pattern. Conductive thread 150 can stretch or
expand together with garment 105. Conductive thread 150
may be at least partially shielded, jacketed, or insulated, and
may include contact surfaces that are broader than the rest of
conductive thread 150 and configured to contact conductive
surfaces of sensing electrode 135 or therapy electrode 140.
Conductive thread 150 can connect to a power supply of
wearable therapeutic device 100 directly or via intervening
elements such as conductive element 155 or wires. The power
supply can also be associated with external defibrillator 115,
control unit 130, alarm module 120, or monitor 125.

[0035] Control unit 130 can detect open or closed circuits
that include conductive thread 150 and at least one of sensing
electrode 135 and therapy electrode 140 to determine that
electrode 135 or 140 is improperly positioned, e.g., facing
away from the subject, or properly positioned, e.g., facing
toward the subject, (or the area the subject occupies when the
subject is wearing wearable therapeutic device 100). For
example, conductive thread 150 can be located in a lateral
side of pocket 160 distal from the subject. When a conductive
surface of electrodes 135 or 140 contacts the conductive
thread, that conductive surface is facing away from the sub-
ject, and in this example is improperly positioned to sense
cardiac information or to apply therapy. Control unit 130 can
detect this contact, for example by detecting current due to the
closed circuit formed by the contact, to determine that elec-
trode 135 or 140 is improperly positioned. In another
example, conductive thread 150 can be located in a lateral
side of pocket 160 that is proximate to the subject. When a
conductive surface of electrodes 135 or 140 contacts the
conductive thread, that conductive surface in this example is
facing toward the subject, and properly positioned to sense
cardiac information or to apply therapy. The formation of this
circuit through which current may flow can be identified by
control unit 130 to determine that electrode 135 or 140 is
properly positioned.

[0036] In other examples, when conductive thread 150 is
proximate to the subject, e.g., in a lateral side of pocket 160
closest to the subject, an open circuit can indicate that elec-
trodes 135 or 140 are absent or improperly positioned with
their conductive surfaces facing away from the subject. When
conductive thread 150 is distal to the subject, e.g., in a lateral
side of pocket 160 furthest from the subject, an open circuit
can indicate that electrodes 135 or 140 are properly posi-
tioned with conductive surfaces facing toward the subject,
and away from conductive thread 150 in this example.
[0037] Inoneembodiment, garment 105 or its components
(e.g., belt 110 or strap 145) include at least one pocket 160 to
house at least one electrode (e.g., sensing electrode 135 or
therapy electrode 140). At least one pocket 160 can also house
control unit 130, external defibrillator 115, alarm module
120, monitor 125, and power supplies and other electronic
equipment such as memory storage units. Pocket 160 can
have the form of a pouch, sleeve, slit, or flap with an opering
on at least one side for entry or removal of sensing electrode
135 or therapy electrode 140. At least one button, snap, or
zipper, can secure openings of pocket 160 so that, for
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example, therapy electrode 140 does not fall out of pocket 160
due to subject movement. In one embodiment, the opening of
pocket 160 is not secured by an additional element (e.g.,
button, snap, hook and loop fastener, fastener, latch, or zip-
per) and is formed to accommodate sensing electrode 135 or
therapy electrode 140. For example, atleast part of pocket 160
can have elastic characteristics so that at least a portion
expands to accommodate entry of sensing electrode 135 or
therapy electrode 140, and contracts to secure any electrode
housed in pocket 160.

[0038] Inoneembodiment, pocket 160 has first and second
lateral sides, seams around three edges, and a fourth edge
open to accommodate entry and removal of sensing electrode
135 or therapy electrode 140 into pocket 160. The seams need
not be continuous, and need not be stitched. For example, a
series of buttons, hook and loop fasteners, zippers or snaps
can attach the first and second lateral sides of pocket 160 to
each other. The seams can have openings to accommodate
wires or other electrical components connected to sensing
electrode 135 or therapy electrode 140 and, for example,
control unit 130.

[0039] In one embodiment, at least one of the first and
second lateral sides of pocket 160 is formed at least in part
from a conductive mesh material. For example, the mesh
material can be a conductive (e.g., metallic) fabric in a fine
grid or mesh pattern included in the lateral side of pocket 160
that is facing the subject. The mesh material can facilitate an
electrical connection between sensing electrode 135 or
therapy electrode 140 and the subject’s skin. In one embodi-
ment, conductive thread 150 is included in at least one lateral
side of pocket 160. For example, a first lateral side of pocket
160 that faces away from the subject (when wearing wearable
therapeutic device 100) can include conductive thread 150,
and a second lateral side that faces toward the subject can
include the conductive mesh material. Conductive thread 150
can be included in both lateral sides of pocket 160. In one
embodiment, control unit 130 detects electrical connections,
(e.g., current) between conductive thread 150 and sensing
electrode 135 or therapy electrode 140 to determine proper or
improper positioning of electrodes 135, 140.

[0040] In one embodiment, prior to sensing cardiac infor-
mation or applying therapy, a conductive fluid is released
from capsules proximate to the mesh fabric. The capsules
may be located in or proximate to pocket 160. The conductive
fluid can cover at least part of the mesh fabric and the sub-
ject’s skin, and a conductive surface of sensing electrode 135
or therapy electrode 140 to reduce impedance. This can
reduce artifacts in the signal from sensing electrode 135 and
causes a more efficient and comfortable application of
therapy from therapy electrode 140.

[0041] In one embodiment, control unit 130 includes at
least one processor as described in commonly owned U.S.
patent application Ser. No. 12/833,096, titled “System and
Method for Conserving Power in a Medical Device,” filed on
Jul. 9, 2010, which is incorporated by reference herein in its
entirety. The referenced application generally describes a
processing architecture configured to conserve energy. Con-
trol unit 130 can monitor a subject’s condition and control
wearable therapeutic device 100 operations. For example,
sensing electrode 135 can sense electrical activity of the
subject’s heart signals. These signals can be displayed as an
electrocardiograph on monitor 125. When an arrhythmic
event or other form of cardiac distress is detected, alarm
module 120 can provide a warning that the subject wearing
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wearable therapeutic device 100 is in danger of, or is experi-
encing, for example, cardiac arrest. This warning may be
audio, visual, haptic (e.g., vibrating alarm module 120) or
combinations thereof. This and other information can be
stored in memory units associated with control unit 130 for
analysis by a doctor, rescuer, the subject, or a health care
provider.

[0042] In one embodiment, alarm module 120 provides an
alarm that indicates that the subject will receive an electric
shock from external defibrillator 115 and at least one therapy
electrode 140 when the subject is wearing wearable therapeu-
tic device 100, with therapy electrode 140 disposed proxi-
mate to the subject’s body. Treatment in the form of an elec-
tric shock can be applied to the subject wearing wearable
therapeutic device 100 unless the subject takes some action to
prevent external defibrillator 115 from applying the shock.
For example, alarm module 120 or monitor 125 may include
an interface having at least one button or touch screen. In this
example, the subject can depress a button. This indicates that
the subjectis conscious. In this example, the shock will not be
applied while the subject depresses the button for a sufficient
amount of time, or until control unit 130 determines that the
electrical heart activity of the subject, detected for example by
sensing electrode 135, has returned to normal. Continuing
with this example, if the subject looses consciousness, the
subject may release the buttons and external defibrillator 115
can apply a shock via at least one therapy electrode 140.

[0043] Alarm module 120 can be part of monitor 125 or a
separate element of wearable therapeutic device 100. In one
embodiment, alarm module 120 alerts and instructs the sub-
ject to take corrective action to position or reposition sensing
electrode 135 or therapy electrode 140. In one embodiment,
alarm module 120 provides a notification that sensing elec-
trode 135 or therapy electrode 140 is improperly positioned.
For example, an improperly positioned conductive surface of
electrode 135 or 140 can be facing away from the subject,
(e.g., not facing towards or not contacting the subject’s skin
so that information cannot be sensed or therapy cannot be
applied) and can contact conductive thread 150. This
improper positioning may be due to the subject, manufac-
turer, or health care provider accidentally inserting electrode
135 or 140 backwards, with its conductive surface facing
away from the subject; or due to movement of the subject
while wearing wearable therapeutic device 100. The contact
between conductive thread 150 and a conductive surface of
sensing electrode 135 or therapy electrode 140 can complete
or close an electrical circuit, causing current to follow a path
that includes conductive thread 150 and a conductive surface
of electrode 135 or 140. Control unit 130 can identify the
closed circuit, which indicates an improperly positioned elec-
trode 135 or 140, and instruct alarm module 120 to notify the
subject of the improper positioning.

[0044] Alarm module 120 can also provide a notification
that sensing electrode 135 or therapy electrode 140 is prop-
erly positioned. For example, conductive thread 150 can be
located between the subject and a conductive surface of sens-
ing electrode 135 or therapy electrode 140. In this example,
contact between conductive thread 150 and electrode 135 or
140 indicates that electrodes 135 or 140 are properly posi-
tioned, with their conductive surfaces facing toward the sub-
ject. Control unit 130 can detect this contact and instruct
alarm module 120 to notify the subject of the proper electrode
135, 140 positioning.



US 2015/0165222 Al

[0045] Alarm module 120 can instruct the subject to tighten
belt 110 to position or reposition sensing electrode 135 or
therapy electrode 140. This can reduce, for example, signal
interference at sensing electrode 135 by positioning this elec-
trode proximate to the subject’s skin, or proximate to a
desired portion of the subject’s body where a stronger elec-
trocardiogram signal can be sensed. This can also reduce
impedance between therapy electrode 140 and the subject, or
between a plurality of therapy electrodes 140, allowing for
more efficient and effective application of therapy to the
subject.

[0046] Sensing electrode 135 and therapy electrode 140
can be temporary or permanent components of wearable
therapeutic device 100. Electrodes 135 and 140 can be housed
anywhere in garment 105. For example, at least one sensing
electrode 135 can be integral to garment 105 and disposed in
pocket 160 proximate to the subject’s chest or abdomen when
the subject is wearing wearable therapeutic device 100. At
least one therapy electrode 140 can be integral to garment 105
and disposed in pocket 160 proximate to the subject’s back
when the subject is wearing wearable therapeutic device 100.
Sensing electrode 135 and therapy electrode 140 may include
conductive surfaces such as a metal plate, foil, mesh, wires,
thread, or conductive material in a generally circular, ovoid,
or quadrilateral shape.

[0047] In one embodiment, sensing electrode 135 and
therapy electrode 140 include conductive material woven,
sewn, or embroidered into wearable treatment device 100.
The conductive material can provide connections between
any of electrodes 135 and 140, conductive thread 150, con-
ductive element 155, and a battery powered external defibril-
lator 115. In one embodiment, sensing electrode 135 senses
the subject’s electrocardiogram signals and provides the
sensed information to control unit 130 or external defibrilla-
tor 115.

[0048] The conductive material that may form at least part
of sensing electrode 135 and therapy electrode 140 can have
various patterns to achieve proper electrocardiogram sensing
and to administer therapy. In one embodiment, sensing elec-
trode 135 or therapy electrode 140 includes only conductive
stitching. Sensing electrode 135 or therapy electrode 140 may
also include conductive stitching that holds a metal foil or
other conductive component in place in garment 105, so that
sensing electrode 135 or therapy electrode 140 includes both
conductive thread and a conductive foil.

[0049] The conductive material can be sewn into garment
105 (e.g., belt 110) in a zigzag pattern that can stretch as part
of garment 105. This stretchable conductive stitching con-
nects sensing electrode 135 and therapy electrode 140 with
control unit 130 or other garment 105 components (e.g.,
external defibrillator 115) in the absence of additional wires.
In one embodiment, the conductive material (e.g., conductive
wiring) can face toward or away from the subject’s skin.
[0050] In one embodiment, garment 105 includes breath-
able fabric, or a material that wicks heat away from the
subject’s body. This can reduce heat buildup between the
subject’s skin and sensing electrode 135 or therapy electrode
140. Using conductive stitching for electrodes 135 or 140
reduces heat buildup in one embodiment when electrodes 135
or 140 are formed from stitched conductive material in the
absence of any further metallic or conductive foil. In one
embodiment, sensing electrode 135 or therapy electrode 140
are made of perforated conductive materials that allow air
flow proximate to the subject’s skin. This air flow can dry
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sweat or other fluid from the skin to avoid rashes and other
skin problems as a result of heat buildup and irritation.
[0051] Garment 105 can be adjusted to snugly fit the sub-
ject. For example, portions of garment 105 that include sens-
ing electrode 135 and therapy electrode 140 can be substan-
tially flush against the subject, e.g., electrodes 135 and 140
remain substantially in a fixed position against the subject
when the subject is moving about as part of a daily routine, or
undertaking moderate physical activity. Clothing may be
present between garment 105 and the subject. Alarm module
120 can alert the subject when wearable therapeutic device
100 is not sufficiently tight and snug about the subject. For
example, alarm module 120 can notify the subject when the
portion of garment 105 (e.g., pocket 160) that includes sens-
ing electrode 135 or therapy electrode 140 is not flush with or
fairly tightly pressed against the patient in a substantially
fixed position.

[0052] Garment 105 or its components such as belt 110 or
strap 145 can expand or stretch with time or repeated use,
which can loosen the fit and positioning of sensing electrode
135 and therapy electrode 140 proximate to the subject. Fur-
ther, the subject’s respiration will typically result in periodic
expansion of garment 105. Control unit 130 can detect this
expansion and where appropriate, instruct the subject to repo-
sition sensing electrode 135 or therapy electrode 140, for
example by tightening garment 105.

[0053] Wearable therapeutic device 100 can include at least
one conductive element 155, located for example in garment
105, belt 110, or strap 145. In one embodiment, conductive
element 155 connects conductive thread 150 with control unit
130. For example, conductive element 155 can be part of the
circuit formed when conductive thread 150 and a conductive
surface of sensing electrode 135 or therapy electrode 140
make electrical contact with one another. In one embodiment,
a connector such as a snap or male-female connector makes
the connection between conductive element 155 and conduc-
tive thread 150.

[0054] FIG. 2 is a schematic diagram depicting wearable
therapeutic device 100 in accordance with an embodiment. In
the example of FIG. 2, garment 105 includes two pockets 160
proximate to the back of subject 200. Each of these pockets
160 includes one therapy electrode 140. While not directly
illustrated in FIG. 2, pockets 160 can include conductive
thread 150, for example sewn into the inner lateral side of
pocket 160 nearest to subject 200, or the outer lateral side of
pocket 160, farthest from subject 200. Sensing electrode 135
is also disposed in pocket 160 proximate to the chest of
subject 200, in the general vicinity of the heart. Conductive
element 155 connects control unit 130 with therapy elec-
trodes 140. Wearable therapeutic device 100 can include
more than one conductive element 155. For example, the
same or a second conductive element 155 can connect control
unit 130 with at least one sensing electrode 135. Wearable
therapeutic device 100 can include other elements not illus-
trated in F1G. 2, such as power supplies, additional electrodes,
and additional straps across the chest of subject 200 that can
include conductive element 155. In one embodiment, at least
one therapy electrode 140 is located in a pocket 160 in front of
subject 200, proximate to the chest.

[0055] Inoneembodiment, control unit 130 determines the
orientation of sensing electrodes 135 or therapy electrodes
140 to determine if they are properly positioned with a con-
ductive surface of electrodes 135, 140 facing toward subject
200 or improperly positioned with a conductive surface of
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electrodes 135, 140 facing away from subject 200. Control
unit 130 can instruct alarm module 120 to provide a notifica-
tion to subject 200. The notification can instruct subject 200
to position or reposition sensing electrode 135 or therapy
electrode 140. The notification can also indicate that an
arrhythmic cardiac event has been detected, based on infor-
mation from sensing electrode 135, and provide a warning
that therapy has been or will be applied within a time period
of, for example, a few seconds.

[0056] FIG. 3 depicts a portion of garment 105 where
pocket 160 includes conductive thread 150 in accordance
with an embodiment. With reference to FIG. 3, conductive
thread 150 can be sewn into the fabric of lateral side 305 of
pocket 160. Lateral side 305 can be the interior lateral side of
pocket 160 that faces inward toward the subject when the
subject is wearing wearable therapeutic device 100, or can be
the exterior lateral side of pocket 160 that faces outward away
from the subject when the subject is wearing wearable thera-
peutic device 100. In one embodiment, the second lateral side
of pocket 160, not visible in FIG. 3, includes a conductive
mesh that lowers impedance of the electrical connection
between, for example, therapy electrode 140 and the subject.
[0057] In one embodiment, opening 310 of pocket 160
receives sensing electrode 135 or therapy electrode 140. One
or more flaps, buttons, snaps, fasteners, latches, hook and
loop fasteners, or zippers may close opening 310 when elec-
trode 135 or 140 is disposed in pocket 160. Electrodes 135 or
140 can be removed from pocket 160 to be replaced,
recharged, repaired, or repositioned. One or more connectors
315 such as conductive snaps 320 can couple conductive
thread 150 with conductive element 155, Control unit 130 can
receive as input information from conductive element 155 to
determine that conductive thread 150 is or is not in contact
with a conductive surface of electrode 135 or 140.

[0058] At least one therapy electrode 140 can be disposed
in pocket 160, as depicted in FIG. 3. Sensing electrodes 135
may also be disposed in pockets 160. In one embodiment,
conductive surface 325 of therapy electrode 140 contacts
conductive thread 150 sewn into lateral side 305 of pocket
160. Control unit 130 can determine that this contact has been
made, for example by sensing current in conductive element
155, to identify the direction in which conductive surface 325
is facing, e.g., inward toward the subject or outward away
from the subject. Control unit 130 can then instruct therapy
electrode 140 and defibrillator 115 to apply treatment (e.g.,
when therapy electrode 140 is properly positioned) or to
withhold treatment (e.g., when therapy electrode 140 is
improperly positioned). Control unit 130 with alarm module
120 or monitor 125 can also can notify the subject of proper
of improper positioning, or instruct the subject to reposition
therapy electrode 140 or garment 105.

[0059] FIG. 4 depicts a portion of garment 105 where
pocket 160 includes conductive thread 150 in accordance
with an embodiment. Conductive thread 150 can form various
patterns in lateral side wall 305 of pocket 160. For example,
conductive thread 150 can be woven into the fabric of pocket
160 to form a series of lines, each line substantially parallel to
an edge of lateral side 305, with a conductive patch 405
disposed in each of the four corners of lateral side 305. An
additional conductive patch 405 may be located substantially
in the center of lateral side 305, with conductive thread 150
connecting the central conductive patch 405 with the rest of
the pattern. Conductive patches 405 can include conductive
thread 150 around their edges, with central portion 410 being
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made of the same material as the rest of lateral side wall 305,
or central portion 410 can include conductive material, such
as a mesh, connected to conductive thread 150. One or more
conductive elements 155 can connect with conductive thread
150 at one or at a plurality of different points of conductive
thread 150, such as at one or more conductive patches 405, or
at the corner areas of lateral side wall 305. In one embodi-
ment, a plurality of conductive elements 155 connects with a
plurality of conductive threads 150 at lateral side 305.
[0060] FIG. 5 depicts a portion of garment 105 where
pocket 160 includes conductive thread 150 in accordance
with an embodiment. Conductive thread 150 can be woven
around the edges of lateral side 305 with a plurality of sub-
stantially parallel lines of conductive thread 150 running
diagonally across lateral side 305. The substantially parallel
lines may or may not be evenly spaced. Other configurations
are possible. For example, conductive thread 150 may form
serpentine, circular, oval, quadrilateral, coiled, or triangular
shapes on lateral side 305. In one embodiment, conductive
thread 150 is woven into lateral side 305 sufficiently spaced
so that conductive surface 325 contacts conductive thread 150
when sensing electrode 135 or therapy electrode 140 is dis-
posed in pocket 160 with conductive surface 325 facing lat-
eral side 305. Conductive elements 155 can connect with
conductive thread 150 at multiple points of conductive thread
150.

[0061] FIG. 6 depicts a cross sectional view of garment 105
with therapy electrode 140 disposed in pocket 160. Conduc-
tive surface 325 is facing toward conductive mesh 605 and
subject 200, away from conductive thread 150, and in this
example is properly positioned to apply treatment to subject
200 because conductive surface 325 is in contact with subject
200 via conductive mesh 605. Intervening elements such as
conductive fluid or clothes can be present. Conductive thread
150 is woven into lateral side 305 of pocket 160 and not in
electrical contact with conductive surface 325. In one
embodiment, control unit 130 can determine that therapy
electrode 140 is properly positioned in pocket 160 based on
the absence of an electrical connection between conductive
surface 325 and conductive thread 150. In one embodiment,
sensing electrodes are disposed in pocket 160.

[0062] In one embodiment, sensing electrode 135 or
therapy electrode 140 includes a plurality of conductive sur-
faces 325. For example, rather than a single continuous con-
ductive surface 325, therapy electrode 140 can have two
separate conductive surfaces 325 with an insulating or non-
conductive gap between them. In this example, a closed cir-
cuit forms when conductive thread 150 bridges the gap and
contacts each of the two (or other plurality) of conductive
surfaces 325. Control unit 130 can determine that therapy
electrode 140 is improperly positioned in pocket 160 based on
the electrical connection between both conductive surfaces
325 and conductive thread 150, or that therapy electrode 140
is properly positioned in pocket 160 based on an absence of an
electrical connection.

[0063] FIG. 7 depicts a cross sectional view of garment 105
with therapy electrode 140 disposed in pocket 160. Conduc-
tive surface 325 is facing toward conductive thread 150, away
from conductive mesh 605 and subject 200, and in this
example is improperly positioned to apply treatment to the
subject because conductive surface 325 is not directly or
indirectly in contact with subject 200. Conductive thread 150
is woven into lateral side 305 of pocket 160 and is in electrical
contact with conductive surface 325. In one embodiment,
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control unit 130 can detect this electrical connection and
based on this connection determine that therapy electrode 140
is improperly positioned in pocket 160. It should be appreci-
ated that the therapy electrode 140 could have a plurality of
conductive surfaces 325 separated by an insulating or non-
conductive gap, with the presence of an electrical connection
between the conductive surfaces 325 (due to the presence of
the conductive thread) being indicative of improper position-
ing. In one embodiment, sensing electrodes may also be dis-
posed in a pocket similar to that of pocket 160.

[0064] In one embodiment, surfaces of pocket 160 can
include a pressure sensor such as a spring loaded sensor or
piezoelectric sensor to detect contact with conductive thread
150, as an alternative or complement to conductive surface
325. Sensing electrodes 135 and therapy electrodes 140 can
also include pressure sensors to detect contact with surfaces
of pocket 160. These pressure sensors can include conductive
elements to detect electrical connections with garment 105
components such as conductive surface 325 or conductive
thread 150. These pressure sensors can also determine that
garment 105 is properly fitted on the subject with the appro-
priate amount of tension to hold garment components such as
therapy electrodes 140 in position suitable to deliver treat-
ment to the subject.

[0065] FIG. 8 is a flowchart depicting a method 800 of
facilitating care of a subject. In one embodiment, method 800
includes an act of providing a wearable therapeutic device
(ACT 805). In one embodiment, providing the wearable
therapeutic device (ACT 805) includes providing a device
that includes at least one electrode, such as a therapy elec-
trode or sensing electrode, and at least one length of conduc-
tive thread. The electrode may be housed in a garment of the
wearable therapeutic device, and providing the wearable
therapeutic device (ACT 805) may include providing a device
with the conductive thread included in at least part of the
garment, such as a lateral side of a pocket where the electrode
is included.

[0066] Providing the wearable therapeutic device (ACT
805) may also include providing a device having a control
unit configured to identify electrical connections between
conductive surfaces of electrodes and conductive thread, to
determine, based on the identified connections or lack
thereof, positioning of an electrode, and to notify the subject
of proper or improper electrode positioning. Providing the
wearable therapeutic device (ACT 805) may also include
providing a device with an alarm module coupled with a
control unit to notify the subject of events, conditions, or
information about the subject’s condition or about the condi-
tion of the wearable therapeutic device, including positioning
of its components.

[0067] Method 800 can include an act of identifying an
electrical connection (ACT 810). In one embodiment, this
includes identifying an electrical connection between a con-
ductive surface of the therapy electrode and the conductive
thread. For example, contact between the conductive surface
and the conductive thread may form a circuit, and a control
unit can sense current that follows a path between the con-
ductive surface and the conductive thread to identify (ACT
810) an electrical connection between these components.
Other elements can be included in the circuit, such as a
conductive element, e.g., a wire that connects the conductive
thread with, for example, a power supply or control unit.
[0068] Method 800 can include an act of determining elec-
trode positioning (ACT 815). In one embodiment, determin-
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ing electrode positioning (ACT 815) is based on the identified
electrical connection (ACT 810). For example, when the con-
ductive thread is woven into a lateral side pocket distal from
a subject, or distal from the area that a subject occupies when
the subject is wearing the device, electrode positioning can be
determined (ACT 815) to be improperly facing away from the
subject when an electrical connection is identified (ACT
810).

[0069] In one embodiment, electrode positioning can be
determined (ACT 815) to be proper when an electrical con-
nection is not identified (ACT 810). For example, an open
circuit can be detected, the open circuit including at least
portions of the conductive surface of the electrode and the
conductive thread. When the conductive thread is located
between the subject and the conductive surface of the elec-
trode, the electrode can be determined (ACT 815) to be prop-
erly positioned when there is contact between the conductive
surface of the electrode and the conductive thread.

[0070] Method 800 may include an act of providing a noti-
fication (ACT 820). In one embodiment, an alarm module
provides notification (ACT 820) that an electrode is properly
or improperly positioned. The notification may be provided
(ACT 820) audibly, visually, or haptically by an alarm mod-
ule included in the wearable therapeutic device. The notifi-
cation can be provided (ACT 820) to the subject wearing the
device or to ahealth care provider remote from the subject via
a network connection. In one embodiment, providing the
notification (ACT 820) includes providing instructions to
adjust positioning of an electrode. For example, notification
can be provided (ACT 820) that an electrode is improperly
positioned in a pocket of the device, and the notification can
include instructions to position the electrode with its conduc-
tive surface facing inward, toward the subject. In one embodi-
ment, providing a notification (ACT 820) confirms proper
placement of an electrode. Notification can also be provided
indicating that a cardiac event or other information has been
sensed by a sensing electrode, that therapy will be applied by
a treatment electrode, or that therapy has been applied by a
treatment electrode. In one embodiment, providing a notifi-
cation (ACT 820) alerts bystanders or health care providers to
stay away from and not touch the subject due to past applica-
tion of therapy (e.g., a defibrillation shock) or imminent
future application of therapy.

[0071] In one embodiment, method 800 includes an act of
providing instructions (ACT 825). For example, providing
instructions (ACT 825) can include providing instructions to
operate the wearable therapeutic device, or providing instruc-
tions on how to wear the wearable therapeutic device. In one
embodiment, the instructions include instructions to the sub-
ject regarding positioning of wearable therapeutic device
components, such as sensing or therapy electrodes. For
example, duetoanidentified (ACT 810) electrical connection
between an electrode and conductive thread of the garment,
instructions can be provided (ACT 825) to the subject to
position an electrode proximate to an area of the subject’s
body, such as the center of the back, or proximate to the chest
and heart of the subject, so that the electrodes are positioned
to provide therapy to the subject or to sense cardiac or respi-
ratory function of the subject.

[0072] Having now described some illustrative embodi-
ments, it is apparent that the foregoing is illustrative and not
limiting, having been presented by way of example. In par-
ticular, although many of the examples presented herein
involve specific combinations of method acts or system ele-
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ments, itis understood that those acts and those elements may
be combined in other ways to accomplish the same objectives.
Acts, elements and features discussed only in connection with
one embodiment are not intended to be excluded from a
similar role in other embodiments.

[0073] Note that in FIGS. 1 through 8, the enumerated
items are shown as individual elements. In actual implemen-
tations of the systems and methods described herein, how-
ever, they may be inseparable components of other electronic
devices such as a digital computer. Thus, actions described
above may be implemented at least in part in software that
may be embodied in an article of manufacture that includes a
program storage medium. In one embodiment, the program
storage medium is non-transitory. The program storage
medium includes data signals embodied in one or more of a
carrier wave, a computer disk (magnetic, or optical (e.g., CD
or DVD, or both)), non-volatile memory, tape, a system
memory, and a computer hard drive.

[0074] From the foregoing, it is appreciated that embodi-
ments of the wearable therapeutic device described herein
afford an effective way to verify proper electrode positioning.
The wearable therapeutic device according to various
embodiments is able to determine electrode positioning based
on electrical connections between the electrode and conduc-
tive thread woven into the garment so that information may be
sensed accurately and so that therapy may be applied when
appropriate. This increases efficiency and effectiveness of the
wearable therapeutic device.

[0075] Any references to front and back, left and right, top
and bottom, inner and outer, toward and away, or upper and
lower and the like are intended for convenience of descrip-
tion, not to limit the present systems and methods or their
components to any one positional or spatial orientation.
[0076] Any references to embodiments or elements or acts
of the systems and methods herein referred to in the singular
may also embrace embodiments including a plurality of these
elements, and any references in plural to any embodiment or
element or act herein may also embrace embodiments includ-
ing only a single element. References in the singular or plural
form are not intended to limit the presently disclosed systems
or methods, their components, acts, or elements to single or
plural configurations. References to any act or element being
based on any information, act or element may include
embodiments where the act or element is based at least in part
on any information, act, or element.

[0077] Any embodiment disclosed herein may be com-
bined with any other embodiment, and references to “an
embodiment,” “some embodiments,” “an alternate embodi-
ment,” “various embodiments,” “one embodiment” or the like
are not necessarily mutually exclusive and are intended to
indicate that a particular feature, structure, or characteristic
described in connection with the embodiment may be
included in at least one embodiment. Such terms as used
herein are not necessarily all referring to the same embodi-
ment. Any embodiment may be combined with any other
embodiment in any manner consistent with the aspects and
embodiments disclosed herein.

[0078] References to “or” may be construed as inclusive so
that any terms described using “or” may indicate any of a
single, more than one, and all of the described terms. Inter-
vening embodiments, acts, or elements are not essential
unless recited as such.

[0079] Where technical features in the drawings, detailed
description or any claim are followed by reference signs, the
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reference signs have been included for the sole purpose of
increasing the intelligibility of the drawings, detailed descrip-
tion, and claims. Accordingly, neither the reference signs nor
their absence have any limiting effect on the scope of any
claim elements.

[0080] One skilled in the art will realize the systems and
methods described herein may be embodied in other specific
forms without departing from the characteristics thereof. For
example, references to electrodes facing toward or away from
the subject include references to where the subject would be
positioned when wearing the wearable therapeutic device.
Electrode positioning can be determined in the absence of the
subject wearing the device. Further, conductive thread, con-
ductive elements, electrodes, and other components can be at
least partially insulated, jacketed, or sleeved. Electrode posi-
tioning can be determined to be proper or improper based on
detection of electrical connections or the absence of electrical
connections. For example, either an electrical connection
indicating an outward facing electrode, or the absence of an
electrical connection indicating an inward facing electrode,
can indicate an improperly positioned electrode. In some
embodiments, an electrical connection indicating an inward
facing electrode, or the absence of an electrical connection
indicating an outward facing electrode, can indicate a prop-
erly positioned electrode. The foregoing embodiments are
illustrative rather than limiting. Scope of the systems and
methods described herein is thus indicated by the appended
claims, rather than the foregoing description, and changes
that come within the meaning and range of equivalency of the
claims are embraced therein.

What is claimed is:

1. A wearable monitoring device comprising:

a garment to hold an electrode and be worn about a subject,

the garment including an orientation circuit; and

a control unit coupled to the orientation circuit, the control

unit capable of measuring at least one parameter asso-
ciated with the orientation circuit and determine whether
the electrode is positioned in the garment with the con-
ductive surface oriented towards the subject based on the
at least one parameter.

2. The wearable monitoring device of claim 1, wherein the
electrode comprises a therapy electrode for providing a thera-
peutic shock to the subject.

3. The wearable monitoring device of claim 1, wherein the
orientation circuit can be in at least one of an open circuit state
corresponding to an incorrect orientation of the electrode and
a closed circuit state corresponding to a correct orientation of
the electrode.

4. The wearable monitoring device of claim 1, wherein the
at least one parameter comprises at least one of a voltage, a
current, and a resistance associated with the orientation cir-
cuit.

5. The wearable monitoring device of claim 1, where the
control unit determines whether there is an electrical connec-
tion between the orientation circuit and the electrode based on
the at least one parameter.

6. The wearable monitoring device of claim 1, wherein the
orientation circuit comprises conductive thread.

7. The wearable monitoring device of claim 1, comprising
at least one conductive element coupled between the orienta-
tion circuit and the control unit.

8. The wearable monitoring device of claim 7, comprising
conductive snaps disposed between the at least one conduc-
tive element and the orientation circuit.
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9. The wearable monitoring device of claim 1, wherein the
control unit is coupled to the electrode and wherein the con-
trol unit causes the electrode to sense cardiac activity of the
subject.

10. The wearable monitoring device of claim 1, wherein
the wearable monitoring device can provide treatment to a
subject.

11. The wearable monitoring device of claim 1, comprising
an alarm module to indicate positioning information of the
electrode in the garment based on the electrical connection.

12. A garment to be worn about a subject comprising:

apocket to hold an electrode;

an orientation circuitincluded in the pocket, the orientation

circuit to provide an indication of an orientation of the
electrode in the pocket; and

at least one conductive element to couple the orientation

circuit to a control unit.

13. The garment of claim 12, wherein the pocket comprises
one of a pouch, a sleeve, a slit, or a flap.

14. The garment of claim 12, wherein the pocket comprises
at least one of a button, a snap, a hook and loop fastener, a
latch, and a zipper to removably secure the electrode in the
garment.

15. The garment of claim 12, wherein the pocket comprises
a first lateral side proximate to the subject and a second lateral
side distal to the subject, and wherein the first lateral side of
the pocket comprises conductive mesh.

16. The garment of claim 12, wherein the pocket comprises
a first lateral side proximate to the subject and a second lateral
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side distal to the subject, and wherein the orientation circuit is
included in the second lateral side of the pocket.

17. The garment of claim 12, comprising at least one of a
belt and a strap to removably secure the garment to the sub-
ject.

18. A wearable monitoring device comprising:

a garment to hold an electrode and be worn about a subject,
the garment including at least one pressure sensor; and

acontrol unitcoupled to the at least one pressure sensor, the
control unit to cause the at least one pressure sensor to
measure an amount of pressure and determine whether
the electrode is properly positioned on the subject based
on the measured amount of pressure.

19. The wearable monitoring device of claim 18, wherein
the at least one pressure sensor comprises one of a spring
loaded sensor and a piezoelectric sensor.

20. The wearable monitoring device of claim 18, wherein
the control unit determine whether the electrode is positioned
in the garment based on the measured amount of pressure.

21. The wearable monitoring device of claim 18, compris-
ing an alarm module to indicate positioning information of
the wearable monitoring device about the subject based on the
measured amount of pressure.

22. The wearable monitoring device of claim 21, wherein
the alarm module indicates whether the wearable monitoring
device is too tight or too loose about the subject.
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