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In general, the invention is directed to techniques for deter 
mining appropriate ?rst aid and applying ?rst aid that is 
appropriate. A ?rst aid system receives patient status infor 
mation from an input device or a sensor, and presents ?rst aid 
information as a function of the received patient status infor 
mation. The ?rst aid system may be incorporated With an 
external de?brillator. The ?rst aid system may acquire patient 
status information through an interaction With an operator, in 
Which the ?rst aid system asks the operator to supply patient 
status information. In one embodiment of the invention, the 
operator may supply patient status information by touching a 
diagram representing at least a portion of a human body. 
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INTERACTIVE FIRST AID INFORMATION 
SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional of US. application 
Ser. No. 10/620,742, ?led Jul. 16, 2003, the entire content of 
Which is incorporated herein by reference. 

TECHNICAL FIELD 

[0002] The invention relates to medical devices, and more 
particularly, to medical devices used in the application of ?rst 
aid. 

BACKGROUND 

[0003] When a patient experiences a medical emergency, it 
may be important for the patient to begin receiving medical 
care as soon as possible. In some cases, the ?rst persons to 
administer medical care or assistance are persons other than 
trained medical personnel. This immediate medical assis 
tance or emergency care, usually rendered by a person or 
persons other than trained medical personnel, is called “?rst 
aid.” 
[0004] First aid can greatly affect the outcome of a medical 
emergency. In some cases, the medical emergency can be 
resolved by the application of ?rst aid alone. In other cases, 
?rst aid provides valuable assistance to the patient until 
trained medical personnel can treat the patient. 
[0005] Some venues such as restaurants, sporting facilities, 
shopping malls and auditoriums have ?rst aid kits on site. 
Inside a typical ?rst aid kit is an assortment of supplies that 
can be used by a person to aid in providing medical care. The 
?rst aid kit can also include instructions, such as a ?rst aid 
manual, Which provides instruction to the untrained person 
about hoW to provide medical care. The ?rst aid instructions 
typically employ common language and non-technical terms 
for the bene?t of a person not trained to provide medical care. 
[0006] Some venues also have on site medical devices 
applicable to speci?c medical situations. One such device is 
an automated external de?brillators (AED). In general, an 
AED is a device that can detect ?brillation in the heart of a 
patient and deliver de?brillation therapy to terminate the 
?brillation and restore a sinus rhythm. 

SUMMARY 

[0007] In general, the invention is directed to techniques for 
determining appropriate ?rst aid and applying ?rst aid that is 
appropriate. A ?rst aid system collects and processes patient 
status information, e. g., information pertaining to the condi 
tion, status, appearance, age, gender, Weight, vital signs, 
symptoms or complaints of a patient. Although a patient may 
use the ?rst aid system by himself, the invention Will be 
described in the context of use by at least one operator, Who 
interacts With the ?rst aid system and Who administers the ?rst 
aid. 
[0008] The ?rst aid system may receive the patient status 
information from the operator or from one or more sensors. 

The ?rst aid system presents ?rst aid information as a function 
of the received patient status information. 
[0009] “First aid information” is any data pertaining to ?rst 
aid. One example of ?rst aid information is a presumptive ?rst 
aid diagnosis, Which is an identi?cation of the nature or cause 
of the condition of the patient, based upon the received patient 
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status information. First aid information also includes ?rst aid 
instructions, such as directions concerning the use of a ?rst 
aid supply or directions pertaining to an application of a ?rst 
aid technique. In general, ?rst aid instructions are associated 
With particular presumptive ?rst aid diagnoses, and the ?rst 
aid system presents ?rst aid information according to the 
presumptive diagnosis that seems to best describe the actual 
condition of the patient. 
[0010] The ?rst aid system may acquire patient status infor 
mation through iterative interaction With the operator. The 
?rst aid system may, for example, interrogate the operator 
about a general condition of the patient, and may receive 
patient status information from the operator in response to the 
interrogation. The ?rst aid system may then direct a more 
speci?c interrogation to the operator as a function of the 
received patient status information. 
[001 1] The interaction may be by presentation of a menu, or 
by a series of yes-no questions, or by other interrogation 
techniques. In one embodiment, the invention is directed to a 
method that includes displaying a diagram representing at 
least a portion of a human body and receiving a selection of a 
part of the displayed human body. The method further 
includes presenting ?rst aid information as a function of the 
selection. This method may be useful in emergencies in Which 
the patient reports severe pain. By pointing to a diagram, the 
operator can enter patient status information, i.e., the location 
Where the patient is experiencing pain. 
[0012] In another embodiment, the invention is directed to 
a method comprising presenting a menu of patient conditions, 
receiving a selection from the menu, and presenting ?rst aid 
information as a function of the selection. The method can 
further comprise receiving additional patient status informa 
tion from an input device or a sensor, or both, and presenting 
the ?rst aid information as a function of the patient status 
information. Also in some applications, the method further 
comprises generating an interrogation as a function of the 
selection, receiving a response to the interrogation and pre 
senting the ?rst aid information as a function of the response. 

[0013] In further embodiments, the invention is directed to 
a device comprising an electrical source to generate electro 
therapy, such as a de?brillation shock, at least tWo electrodes 
coupled to the electrical source to deliver the electrotherapy 
to a patient, and at least one output device to communicate 
?rst aid information to a person. The device can further com 
prise one or more input devices and sensors to receive patient 
status information. The device can also include a compart 
ment to hold a ?rst aid supply. 

[0014] In an additional embodiment, the invention presents 
a method comprising receiving a ?rst aid procedure, storing 
the ?rst aid procedure in memory and presenting ?rst aid 
information as a function of the ?rst aid procedure. 

[0015] In another embodiment, the invention is directed to 
a method comprising requesting ?rst patient status informa 
tion, receiving the ?rst patient status information, storing the 
received ?rst patient status information in memory, receiving 
second patient status information, and presenting ?rst aid 
information as a function of the ?rst and second patient status 
information. Examples of the ?rst patient status information 
include information about the patient, such as age, birth date, 
gender, ethnicity, height, Weight, medical history, and a medi 
cation taken by the patient. 
[0016] In a further embodiment, the invention is directed to 
a method comprising directing a person to apply at least one 
de?brillation electrode to a conscious patient. The method 
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further includes measuring the electrocardiogram of the 
patient via the de?brillation electrode and presenting ?rst aid 
information as a function of the measurement. 

[0017] In an added embodiment, the invention is directed to 
a system comprising a ?rst sensor to receive ?rst patient status 
information, a second sensor to receive second patient status 
information, and at least one output device to present ?rst aid 
information. 
[0018] In another embodiment, the invention is directed to 
a method comprising receiving an identi?cation of a patient, 
retrieving from memory patient status information associated 
With the identi?ed patient, and presenting ?rst aid informa 
tion as a function of the patient status information. The iden 
ti?cation of the patient may be made With the assistance of the 
operator or With the assistance of a sensor, such as a ?nger 
print sensor or eye scanner. 

[0019] The invention further includes computer-readable 
media comprising instructions for causing a programmable 
processor to carry out the methods described above. 
[0020] The details of one or more embodiments of the 
invention are set forth in the accompanying draWings and the 
description beloW. Other features and objects of the invention 
Will be apparent from the description and draWings, and from 
the claims. 

BRIEF DESCRIPTION OF DRAWINGS 

[0021] FIG. 1 is a block diagram of a ?rst aid system incor 
porated With a de?brillator that may practice the techniques 
of the invention. 
[0022] FIG. 2 is a diagram illustrating an example of a 
housing for a de?brillator With a ?rst aid supply compart 
ment, in accordance With the invention. 
[0023] FIG. 3 is an exemplary screen display illustrating 
the presentation of ?rst aid information in the form of a menu 
of conditions, according to one embodiment of the invention. 
[0024] FIG. 4 is an exemplary screen display illustrating an 
interrogation With a diagram representing at least a portion of 
a human body, according to one embodiment of the invention. 
[0025] FIG. 5 is an exemplary screen display shoWing 
another interrogation With a more speci?c diagram represent 
ing a portion of a human body, according to another embodi 
ment of the invention. 
[0026] FIG. 6 is an exemplary screen display demonstrat 
ing another interrogation using a yes-no format, according to 
another embodiment of the invention. 
[0027] FIG. 7 is an exemplary screen display shoWing ?rst 
aid information including a presumptive ?rst aid diagnosis 
and a ?rst aid instruction, according to an embodiment of the 
invention. 
[0028] FIG. 8 is an exemplary screen display shoWing a 
direction to an operator that includes Written and graphical 
instructions, according to an embodiment of the invention. 
[0029] FIG. 9 is another exemplary screen display shoWing 
a direction to an operator that includes Written and graphical 
instructions, according to an embodiment of the invention. 
[0030] FIG. 10 is an exemplary screen display that includes 
multiple interrogations, according to an embodiment of the 
invention. 
[0031] FIG. 11 is an exemplary screen display shoWing ?rst 
aid information including a presumptive ?rst aid diagnosis 
and a ?rst aid instruction, according to an embodiment of the 
invention. 
[0032] FIG. 12 is How diagram illustrating an exemplary 
?rst aid procedure that can be applied by a ?rst aid system. 
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[0033] FIG. 13 is a How diagram illustrating an exemplary 
?rst aid sub-procedure that can be included in the procedure 
shoWn in FIG. 12. 

[0034] FIG. 14 is s a schematic diagram of an exemplary 
system for updating ?rst aid procedures applied by a ?rst aid 
system. 
[0035] FIG. 15 is a How diagram illustrating an exemplary 
technique for updating ?rst aid procedures applied by a ?rst 
aid system. 
[0036] FIG. 16 is a How diagram illustrating a technique for 
collecting patient status information about one or more par 
ticular patients. 

DETAILED DESCRIPTION 

[0037] FIG. 1 is a block diagram shoWing a patient 8 With 
an exemplary ?rst aid system 10. In FIG. 1, ?rst aid system 10 
is incorporated With an external de?brillator 12. As a result of 
the incorporation, certain components used for administering 
an electrotherapy, such as de?brillation therapy, may also be 
used and for general ?rst aid administration. De?brillator 12 
is an example of a medical device With Which the invention 
may be practiced, but the invention is not limited to practice 
With a de?brillator. The invention may be practiced With other 
medical devices that monitor or administer therapy to patient 
8, such as an electronic blood pres sure monitor. The invention 
may also be practiced as a “stand-alone” application, i.e., a 
?rst aid system not associated With a medical device that 
monitors or administers therapy to patient 8. 
[0038] An operator administers ?rst aidto patient 8 With the 
assistance of ?rst aid system 10. In some circumstances, the 
patient and the operator may be the same person, i.e., the 
patient may use ?rst aid system 10 to administer ?rst aid to 
himself. For simplicity, hoWever, it Will be assumed that the 
operator and the patient are distinct persons. The operator is 
assumed to have limited training in medical care. 

[0039] In addition to conventional ?rst aid, the operator 
may also administer an electrotherapy to patient 8 With 
de?brillator 12, Which may be an automated external de?bril 
lator (AED). Electrotherapy includes any of a several thera 
pies that administer electrical stimulations to patient 8, such 
as pacing therapy and de?brillation therapy. For simplicity, 
de?brillation therapy Will be described as an exemplary form 
of electrotherapy. 
[0040] De?brillator 12 administers de?brillation therapy to 
patient 8 via electrodes 14 and 16, Which can be hand-held 
electrode paddles or adhesive electrode pads placed on the 
skin of patient 8. The body of patient 8 provides an electrical 
path betWeen electrodes 14 and 16. 
[0041] Electrodes 14 and 16 are coupled to de?brillator 12 
via conductors 18 and 20 and interface 22. In a typical appli 
cation, interface 22 includes a receptacle, and connectors 18, 
20 plug into the receptacle. Electrical impulses or signals are 
sensed by de?brillator 12 via electrodes 14 and 16 and inter 
face 22. Electrical impulses or signals are also delivered from 
de?brillator 12 to patient 8 via electrodes 14 and 16 and 
interface 22. 

[0042] Interface 22 includes a sWitch (not shoWn in FIG. 1) 
that, When activated, couples an energy storage device 24 to 
electrodes 14 and 16. Energy storage device 24 stores the 
energy for a dosage of energy or current to be delivered to 
patient 8. The sWitch canbe of conventional design and can be 
formed, for example, of electrically operated relays. Altema 
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tively, the switch can comprise an arrangement of solid-state 
devices such as silicon-controlled recti?ers or insulated gate 
bipolar transistors. 
[0043] Energy storage device 24 includes components, 
such as one or more capacitors, that store the energy to be 
delivered to patient 8 via electrodes 14 and 16. Before a 
de?brillation shock may be delivered to patient 8, energy 
storage device 24 is charged. A microprocessor 26 directs a 
charging circuit 28 to charge energy storage device 24 to a 
high voltage level. Charging circuit 28 comprises, for 
example, a ?yback charger that transfers energy from a poWer 
source 32 to energy storage device 24. PoWer source 32 may 
comprise, for example, batteries and/or an adapter to an exte 
rior poWer source such as an electrical outlet. In addition to 
supplying energy to charging circuit 28 and energy storage 
device 24, poWer source 32 also supplies poWer to other 
components of external de?brillator 12 via a poWer supply 
circuit (not shoWn in FIG. 1). 
[0044] When microprocessor 26 determines, based upon 
electrical signals sensed via electrodes 14 and 16, that a 
de?brillation shock is indicated, microprocessor 26 automati 
cally directs charging circuit 28 to begin charging. When the 
energy stored in energy storage device 24 reaches the desired 
level, de?brillator 12 is ready to deliver the de?brillation 
shock. De?brillator 12 delivers the shock either automatically 
or manually. 
[0045] De?brillator 12 interacts With the operator via one 
or more input devices 30 and one or more output devices 34. 
Input device 30 may comprise, for example, one or more 
buttons, a keyboard, a touch screen, a voice recognition mod 
ule or a pointing tool. Output device 34 may include a touch 
screen, a liquid crystal display (LCD display), a light emitting 
diode (LED) display, an organic LED (OLED) display, a 
cathode ray tube (CRT) display, an electroluminescent dis 
play, a plasma display, an audible sound generator, a synthetic 
speech module, a printer or an indicator light. 
[0046] De?brillator 12 noti?es the operator that charging is 
completed using output device 34. The operator can acknoWl 
edge the noti?cation and can indicate readiness using input 
device 30. In some embodiments, the operator triggers deliv 
ery of a de?brillation shock by pressing a button. De?brillator 
12 delivers a de?brillation shock to patient 8. 
[0047] Microprocessor 26 controls delivery of de?brilla 
tion therapy. In addition to controlling the delivery of a 
de?brillation shock, microprocessor 26 modulates the elec 
trical shock delivered to patient 8. Microprocessor 26 can, for 
example, regulate the shape of the Waveform of one or more 
electrical pulses and the duration of the pulses. Microproces 
sor 26 also monitors electrocardiogram (ECG) signals sensed 
via electrodes 14 and 16, and may determine Whether a 
de?brillation shock is indicated as a function the ECG sig 
nals. Microprocessor 26 can also evaluate the ef?cacy of 
administered de?brillation therapy. 
[0048] In addition, microprocessor 26 controls delivery of 
therapy via one or more other therapy devices 40. Therapy 
device 40 may be any device that administers therapy to 
patient 8. One example of therapy device 40 is an automated 
chest thumper, Which can mechanically administer chest 
compressions to patient 8. Some embodiments of the inven 
tion do not include any therapy device 40, and rely on the 
operator to administer therapy. 
[0049] Further, as described in more detail beloW, micro 
processor 26 controls collection and organiZation of informa 
tion pertaining to administration of ?rst aid. In particular, 
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microprocessor 26 processes information to determine one or 
more presumptive ?rst aid diagnoses. Microprocessor 26 
controls interrogation of the operator via input device 30 and 
output device 34 concerning the condition of patient 8. 
Microprocessor 26 further analyses other data such as the 
ECG signals sensed via electrodes 14 and 16. Microprocessor 
26 also receives input from one or more sensors 38. Micro 
processor 26 uses patient status information received via elec 
trodes 14, 16, input device 30, and sensors 38 to determine a 
presumptive ?rst aid diagnosis and to present other ?rst aid 
information. 
[0050] Sensor 38 measures or detects patient status infor 
mation, such as the vital signs of patient 8 or any other 
symptom or condition. Sensor 38 can include, for example, a 
temperature sensor, an ECG monitor such as a Holter moni 
tor, an oxygen sensor, a carbon dioxide sensor, a respiratory 
sensor, and a blood pressure monitor. Sensor 38 can also 
include an expanded electrode set, such as a tWelve-, ?ve- or 
three-lead electrode set. An expanded electrode set can be 
used to detect ECG signals more e?iciently than electrodes 14 
and 16, and can be used to provide a more thorough analysis 
of a condition of the heart of patient 8. Microprocessor 26 
analyZes data from sensor 38 and may store the data in 
memory 36. 
[0051] Sensor 38 also includes devices that can identify 
patient 8, such as a voice recognition module, a ?ngerprint 
scanner or a retinal scanner. In some cases, ?rst aid system 
may be customiZed for one or more speci?c patients, and 
identi?cation of a particular patient causes previously stored 
paticnt status information for that patient to be retrieved. First 
aid system 10 can also learn the identity of patient 8 in other 
Ways, as Will be described beloW. 
[0052] Memory 36 can include volatile storage, such as 
random access memory, and/or non-volatile storage, such as 
Flash memory or a hard disk. Memory 36 stores instructions 
that direct the operation of microprocessor 26. In addition, 
memory 36 stores data concerning patient 8 and de?brillator 
12, as Well as events, such as an administered de?brillation 
therapy or readings from sensors 38. 

[0053] Memory 36 also stores “?rst aid information,” 
Which is any data pertaining to ?rst aid. First aid information 
includes a “presumptive ?rst aid diagnosis,” Which is an iden 
ti?cation of the nature or cause of the condition of patient 8, 
based upon patient status information received via electrodes 
14, 16, input device 30, and sensors 38. A presumptive ?rst 
aid diagnosis may be general or speci?c. 
[0054] First aid information also includes “?rst aid instruc 
tions,” Which are any instructions that pertain to rendering of 
?rst aid. First aid instructions include directions to the opera 
tor about using apparatus such as sensor 38 or a therapy 
device 40. First aid instructions also include directions to the 
operator concerning the use of a ?rst aid supply, such as 
directions for application of a bandage. First aid instructions 
further include directions to the operator pertaining to an 
application of a ?rst aid technique, such as techniques to stop 
bleeding. 
[0055] First aid information also includes “?rst aid proce 
dures,” Which relate ?rst aid instructions and presumptive ?rst 
aid diagnoses, and Which are used by microprocessor 26 to 
determine a presumptive ?rst aid diagnosis. A ?rst aid proce 
dure is a general plan by Which ?rst aid system 10 can deter 
mine a presumptive ?rst aid diagnosis and present ?rst aid 
information as a function of patient status information. By 
applying a ?rst aid procedure, ?rst aid system 10 narroWs 
















