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System and Method for Passive Monitoring of Blood Pressure and Pulse
Rate

"BACKGROUND OF THE INVENTION

Hypertension is a major risk factor that contributes to more than 625,000 fatal heart
attacks and strokes each year in this country alone. Left untreated, high blood pressure can
also lead to kidney and heart failure. With nearly 76 million baby boomers now approaching
mid-life and beyond the numbers will continue to rise. It is well known that high blood

pressure increases the risk of heart disease and stroke, which are the first and third leading

~ causes of death for Americans. Based on National Health and Nutrition Examination Survey

Il [NHANES I11, 1988-91], Centers for Disease Control and Prevention/National Center for
Health Statistics about 50 million Americans aged 60 and older have high blood pressure (or

hypertension). In fact, one in five Americans (and one in four adults) has high blood
pressure and 31.6 percent of hypertensives are undiagnosed. It has been demonstrated that
early detection and intervention results in dramatic reductions in mortality and morbidity in
hypertensive subjects.

The NIH describes congestive heart failure as the "new epidemic.” Over 4.8 million
individuals in the USA are diagnosed with congestive heart failure, with 400,000-700,000

new cases reported each year. Within the next S years, 20 million Americans will discover

symptoms that are early warning signs for impending congestive heart failure including

increased blood pressure. An estimated 10 million persons have diabetes in USA. Diabetes
puts patients at a high blood pressure, heart disease, circulatory problems, and vision
problerﬂs. In diabetics, blood preséure control can help reduce long-term complications.

Thus, there are many groups that can benefit from the use of passive, on-demand blood
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pressure measurements.

Most doctors will diagnose a person with high blood pressure on the basis of two or
more pressure readings taken from the brachial artery over several office visits. For patients
with disparate readings, home monitoring is the method of choice and is now reimbursed by
health maintenance organizations (HMOs). Home monitoring of blood pressure has certain
advantages; it will avoid what is sometimes termed “white-coat hypertension” or elevated
pressures due to nervousness in a doctor’s office, and home monitoring of blood pressure will
provide more accurate temporal measurements. Blood pressure can be measured using a
variety of methods including mercury sphygmomanometer (the current gold standard),
electronic blood pressure monitors, and by calculating blood pressure from mathematical
transformations of pulse waves. For continuous blood pressure measurements, an
ambulatdry blood pressure monitoring device 1s employed. This device is usually worn for 24
hours and can take blood pressure at pre-programmed intervals (usually every 30 ‘minutes).

An ambulatory blood pressure device must be worn on the arm throughout the entire

~ diagnostic period, which can be an inconvenience. Conventional blood pressure monitors

have other disadvantages in that they are bulky, may cause hazardous mercury spills, and may
be difficult to use by elder adults or the cognitively impatred. Furthermore, there is low
patient compliance with taking blood pressure measurements regularly at home, due to the
aforementioned disadvantages and/ or inconveniences.

The ability to measure blood pressure and other vital signs, such pulse rate; ﬁeight;
and body mass index (BMI), and percent body fat during the time 1t takes for a typical
morning weight check, and then automatically store the information in a database for

continuous analysis could have a beneficial effect on the early detection of disease.

BRIEF SUMMARY OF INVENTION

The present invention uses sensors to passively measure the various forces resulting
from human (or animal) physiology. For the purposes of this invention, we will describe its
use in humans; however this invention is applicable to any animate or animate body which
generates forces. Various blood pressure parameters (for example but not lmited to pulse

rate, pulse width, pulse amplitude, pulse waveform area, pulse pressure, systolic blood
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pressure, diastolic blood pressure) may be derived from the information received from the
sensor data through waveform analysis. This data may be transferred into a database and
stored for future use and health status analysis. An example of future use would be
longitudinal analysis, pattern recognition for diagnostic and other purposes. Consistent use of
the platform and method will create'opportunities for early detection and management of
cardiovascular, and other diseases, or other conditions such as salt sensitivity.

This device and method allows a user to monitor blood pressure on a day-to-day basis
thus reducing compliance issues while creating a longitudinal history.

We have developed a unique passive device and method designed to work alone, or in
conjunction with caregivers, hospitals, and payers whose goals are better care and reduced
costs. The “platform” is a passive blood pressure monitoring device and method which could
be housed in the form factors for example but not limited to a standard bathroom scale, chair,
a bath mat or bed.

An aspect of an embodiment of the present invention provides a blood pressure and/or
pulse rate system for deriving the blood pressure and pulse of a subject that is 1n
communication with an interface member. The system comprising: a sensor module in
communication with the interface member, the sensor module for detecting a pulse wave
form and pulse rate; and a processor module that analyzes the pulse wave form and pulse rate
signal for dertving variants of blood pressure.

An aspect of an embodiment of the present invention provides a method for deriving
the blood pressure and/or pulse of a subject that 1s in communication with an interface
member. The method comprising: detecting a pulse wave form and pulse rate; and analyzing
the pulse wave form and pulse rate signal for deriving variants of blood pressure.

An aspect of an embodiment of the present invention provides a computer program
product comprising computer usable medium having computer logic for enabling at lease one
processor in a computer system to derive the blood pressure and/or pulse of a subject that is in
communication with an interface member. The computer logic comprising: detecting a pulse
wave form and pulse rate; and analyzing the pulse wave form and pulse rate signal for
deriving variants of blood pressure.

These and other objects, along with advantages and features of the invention disclosed

herein, will be made more apparent from the description, drawings, and claims that follow.
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BRIEF SUMMARY OF THE DRAWINGS

The foregoing and other objects, features and advantages of the present invention, as
well as the invention itself, will be more fully understood from the following description of
potential embodiments, when read together with the accompanying drawings in which:

FIG. 1 1s a schematic block diagram of the subject blood pressure and pulse rate
system.

FIG. 2(A) provides a schematic illustration of a sensor system that can measure

vibration using a pressure transducer in communication with an inflating bladder.

FIG. 2(B) provides a schematic illustration of a sensor system that can measure
vibration using a pressure transducer in communication with a pad.

FIGS. 3(A)-(C) provide graphical representation of actual waveforms from an
embodiment similar to the system depicted in FIG. 2B. The waveforms as depicted in FIGS.
3(A)-(C) provide respective portions of the minute sample taken.

FIG. 3(D) provides graphical representation of a single heartbeat (1.e. one of the 7
peaks from FIG. 3(C)) which illustrates various characteristics that would be used in
determining physiological parameters such as blood pressure, pulse wave velocity and pulse
rate among others. |

FIG. 3(E) provides graphical representation of a mode} used for determining blood

pressure that is based on current clinical applications such as a sphygmomanometer.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a new scale device (or other platform, interface, or
structure) and methods that can monitor pulse rate and passively produce a blood pressure
measurement and automatically log the data for the user. The present invention with an
option for coupling to the Internet expands the options for the early detection of diseases,
based on sudden detected changes and trend analyses, and the successful treatment of these
patients while reducing the high costs associated with invasive procedures and in-hospital
care.

Such a device would be of interest to a broad spectrum of health care professionals,

payers and individual users. Some medical payers may include for example Independent
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Practice Associations (IPAs), Multispecialty Medical Groups, Subspectalty Medical Groups,
Managed Care Organizations, Insurance Payers, Home Health Care Agencies, Disease State
Management Companies, Hospital Systems, Congestive Heart Failure Clinics, Medicaid, and
Medicare.

The present invention system and method are a platform that measures forces
generated from the body in response to functioning human physiology. In the preferred use of
the invention, a weighing scale is equipped with sensors that measure for example but not
limited to respiration pulse and other physiological activity that emanate from subject.
Alternatively, forces can be applied to the human body through the platform and
measurements can be made of resultant physiological reactions. In one example embodiment,
forces resulting from breathing and heart beat are measured as they emanate from the human
foot or feet.

There are several types of sensor technologies that could be used to transduce the
human forces into measurable signals in this invention. The sensors may be coupled to the
human body directly or indirectly. For example a displacement or pressure sensor may
translate movement resulting from physiological activity. A displacement sensor has the
advantage of remaining operational at low frequencies of interest. The sensors can be
coupled directly to the platform or any interface member with which the subject interacts
(directly or indirectly). Alternatively, the energy emanating from the body may be transferred
to the sensor element through a fluid, gas, or other medium. Any suitable sensor, processbr, |
and data display technology can be incorporated into the design of the platform. In one
embodiment, a highly sensitive transducer is used to monitor signals or movements that were
transferred through closed system media contained in a pad or flexible bladder.

The invention relies on the unique construction of the platform that makes it possible
to measure the forces emanating from the user, such as (but not limited to) those resulting
from a subject’s heartbeat, breathing, or other physiological activity. The platform with
which the subject is in contact (for example but not limited to standing, sitting, laying,
holding or touching) is designed to optimize the system performance, for example the signal
to noise ratio sensitivity, specificity, et cetera.

Referring to FIG. 1, FIG. 1 provides a schematic block diagram of the present

invention blood pressure and pulse rate system 31 for deriving the blood pressure and pulse of
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a subject or an object 46 that is in communication with an interface member 42. The system
comprises a sensor module 32 in communication (directly or indirectly) with the interface
member 42 that is used for detecting pulse wave form and pulse rate of the subject or object.
The system further comprises a processor module 40 that analyzes the pulse wave form and
pulse rate signal for deriving variants of blood pressure. The variants of blood pressure
includes at least one of, but not limited thereto, pulse pressure, systolic pressure, diastolic
pressure, pulse width, pulse time difference, double peak difference, and/or depth of dicrotic
notch or the like. The system further comprises an output module for receiving said variants
of blood pressure. The output module comprises at least one of, but not limited thereto,
display, alarm, memory storage, communication device, printer, buzzer, PDA, lap top
computer, computer, audio or visual alarm, and/or light or the like. It should be appreciated
that the object or subject 46 1s directly or indirectly coupled 44 to the interface member 42.
Similarly, it should be appreciated that sensor module 32 1s directly or indirectly coupled 48
to the interface mémber 42.

Still referring to FIG. 1, it should be appreciated that the system 31 or only portions of
the system or communication paths of the system 31 (or with external devices) may be
hardwired, wireless, or combination thereof. The sensor module 32 and processor module 40
are in wireless communication with one another along with other components of the system
31 as well as being in wireless communication with external devices or systems in
communication with the system 31. Some examples of wireless éommunication include, but
not limited thereto, at least one of RF link, BLUE TOOTH, an infrared, cellular phone link,
optical and/or electromagnetic or the like. Alternatively, the sensor module 32 and processor
module 40 are in a hard wired communication with one another along with other components
of the system 31 as well as being in hardwired communication with external devices or
systems in communication with the system 31. Some examples of hardwired communication
include, but not limited thereto, electronic, integrated circuit, electromagnetic, wire, cable,
fiber optics, a phone line, twisted pair, and/or coaxial, or the like.

Still referring to FIG. 1, an embodiment of the system may include at least one
archival storage / memory S4. The archival storage / memory 54 stores at least one of
longitudinal analysis of variants of blood pressure, pulse wave form, pulse rate and/or pattern

recognition, or other data or diagnostics as required or desired for given application. Further,
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~ the processor module 40 or other secondary processors analyzes the longitudinal analysis of

variants of blood pressure, pulse wave form, pulse rate and/or pattern recognition, or other

data or diagnostics as required or desired for given application. In an embodiment the system
further comprises a second processor module (not shown). The second processor module
may be configured to analyze longitudinal analysis of variants of blood pressure, pulse wave ‘
form, pulse rate and/or pattern recognition, or other data or diagnostics as required or desired
for given application. The subject or object 46 may be anyone of the following: human,
animal, animate or inanimate object. The interface member 42 is at least one of scale, chair,
bath mat, mat, bed, shoe, slipper, door knob, handle, and/or sandal or any suitable interface
structure or communication. The sensor module 32 is at least one of but not limited to
piezoelectric , fiber optic, differential transformer, and/or pressure of sutficient resolution to
transduce the naturally occurring changes in physiology of the subject, which might be related
to a cardiac event of interest (e.g. pulse). Such sensor may be directly or indirectly coupled to
the subject. In an embodiment, the system 31 comprises a control module for controlling said
sensor module and processor module.

Referring to FIG. 2(A), FIG. 2(A) provides a schematic illustration of an exemplary
embodiment of the present invention blood pressure and pulse system 31 having sensor
system that can measure vibration using a piezoelectric, optical, magnetic, or other pressure
transducer of a sensor module 32. During operation the foot 46 present to the plat 70 and the
control system 56 initiates the deflation of the pre-pressurized bladder 71. The regulator 73
maintains the deflation process at a controlled rate. When the pulse wave in the pedal artery
passes the bladder 71 (i.e., interface member) a compression of the entlosed volumes eﬁsues.
A sensor element (e.g., piezo pressure transducer or other type pressure transducer) is
configured to respond to changes in pressure of the bladder volume. The resulting pulse wave
indicates the pressure value at which occlusion occurs (systolic) and where the sensor no

longer acquires the physiological effect (diastolic) of the pedal artery at the sole of the foot.

" Thus, the resultant signal is rich in information related to established pulse wave

characteristics. This analog signal is preprocessed using selective filtering techniques and the
pulse waveform derived is digitized for further analysis to derive the characteristics of interest
such as pulse rate and pressure, etc.

In a similar aspect of an embodiment, a bladder presents to the arch area of the sole
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and inflates to a known pressure, greater than typical systolic pressure. The system includes a
pressure transducer coupled to this bladder that translates the composite static/pulse pressure
wave at the sole into an analog signal voltage. While continually sampling the analog signal
and simultaneously deflating the bladder in a controlled manner, it is possible to derive the
systolic pressure, the pulse wave shape, and thereby known characteristics of the pulse wave
including but not limited to, for example, rate of pressure wave rise, dicrotic notch, pulse
width, pulse time off, double peak spacing, slope of decrease, area(s) under the curve and so
on. These metrics generate a rich set of pulse related data useful in calculating results of
interest, including a blood pressure measure similar to yet distinct from established
sphyganometer cuil methodology.

Referring to FIG. 2(B), FIG. 2(B) provides a schematic illustration of an exemplary
embodiment of the present invention blood pressure and pulse system 31 having sensor
system that can measure vibration using a piezoelectric sensor or crystal 86 (or other optical,
magnetic or other transducer) of a sensor module 32. During operation the foot 46 presents to
the plate 84 and the control system/module 56 initiates the acquisition of the signal. When
the pulse wave passes the sealed pad 42 (1.e. interface member) a compression of the enclosed
volume ensues. A piezoelectric pressure transducer 1nlet i1s coupled to fhe sealed pad 42
through a pressure conduit 88. The compression of the sealed pad 42 applies pressure to a
piezoelectric device/material 86, which in turn has a shift in characteristics due to the pressure
deformation. This change in characteristics is used to create an analog signal voltage 90.-
This analog signal is preprocessed 64 using selective filtering techniques and the pulse
waveform derived is digitized for further analysis to derive the characteristics of interest such

as pulse rate and pressure.

Herein provided are illustrative embodiments to demonstrate specific examples of the
present invention method and system, or components of the system. These exemplary

embodiments of the system or of the individual components should be considered illustrative

only rather than restrictive.

Example No. ]

For example, (but not limited to), mantles can be constructed to contain the foot either

loosely or under applied pressure. In iteration, the platform is designed to create openings on
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top of the scale, which calls for the subject to insert the front section of their feet into the
opening, similar to stepping into a pair of slippers. Using the sensor, the foot sets off a trigger
that causes a membrane to quickly inflate and cover the top of the foot creating a measure of
force against the dorsalis pedis arteries. As the inflated membrane fills with air it is coupled
via an air tube to a smaller inflated membrane bubble, creating a dynamic airflow system. It
1s over the smaller bubble that the sensor (fiber optic for example) is mounted and measures
the change in the amount of pressure applied to the larger membrane, translating those
changes by causing displacement in the volume of air within the system, working similar to a
hydraulic system. The membranes will inflate until the sensor begins to receive a change in

signal, which causes the inflation of the membranes to stop. The system is calibrated as such

~ to create the best coupling between the membrane and subject foot artery. A clear

measurement of the subjects pulse rate is then monitored, logged and stored for further.

- waveform analysis. It is also possible to create a small opening in the floor of the scale where

the foot is placed to allow for a membrane to inflate upward to the bottom of the foot to

measure the pulse rate at the plantar artery.

Example No. 2
Turning to FIGS. 3(A)-(C), FIGS. 3(A)-(C) provide graphicai representation of

actual waveforms from an embodiment similar to the system depicted in FIG. 2B. The
waveforms as depicted in FIGS. 3(A)-(C) provide respective portions of the minute sample

taken. These waveforms are similar to the clinically acquired pedal pulse pressure

- waveforms. Information such as pulse rate and pulse pressure can be obtained from these

waveforms.

Turning to FIG. 3(D), FIG. 3(D) provides graphical representation of a single
heartbeat (i.e. one of the 7 peaks from FIG. 3(C)) which illustrates various characteristics that
would be used in determining physiological parameters such as blood pressure, pulse wave
velocity and pulse rate among others.

Turning to FIG. 3(E), FIG. 3(E) provides graphical representation of a model used

for determining blood pressure that is based on current clinical applications such as a
sphygmomanometer. Thus, in this technique, the pad would be pre-inflated to occlude the

pedal artery when the subject steps on the scale. Once the subject became quiescent, the pad
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would slowly deflate as depicted in FIG. 3(E).

Example No. 3
Data Interpretation

Once the pulse and breathing forces generated by the subject are recorded by an
electronic device, breathing and pulse information can be denved from mathematical
treatment of the data. Deriving blood pressure information from pulse data has been
demonstrated by:

The Gary L. McQuilkin, Patent No. 5,241,964, i1ssued September 7, 1993, assignee:
Medwave, Inc. "Noninvasive, non-occlusive method and apparatus which provides a
contiﬁuous indication of arterial pressure and a beat-bj—beat characterization of the artenal
system ",

Data Interpretation and Reporting
Data Interpretation and reporting can be demonstrated, for example, by Medical

Advisory Systems, a global leader in telemedicine that has operated a 24/7, physician-staffed
call center in Owings, Maryland.

Next, the method of present invention may be implemented using hardware, software

or a combination thereof and may be implemented in one (or part of) or more computer

systems or other processing systems, such as personal digit assistants (PDAs) or in

communication with the same.

In an example embodiment, the invention was implemented in software running on a
general purpose computer or the like. Computer system includes one or more processoré.
Such processor may be connected to a communication infrastructure (e.g., a communications
bus, cross-over bar, or network). The computer system may include a display interface that
forwards graphics, text, and other data from the communication infrastructure (or from a
frame buffer not shown) for display on the display unit.

The Computer system may also include a main memory, preferably random access

memory (RAM), and may also include a secondary memory. The secondary memory may

include, for example, a hard disk drive and/or a removable storage drive, representing a

floppy disk drive, a magnetic tape drive, an optical disk drive, a flash memory etc. The

10
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removable storage drive reads from and/or writes to a removable storage unit in a well known
manner. Removable storage unit, represents a floppy disk, magnetic tape, optical disk, etc.
which is read by and written to by removable storage drive. As will be appreciated, the
removable storage unit includes a computer usable storage medium having stored therein
computer software and/or data.

In alternative embodiments, secondary memory may include other means for allowing
computer programs or other instructions to be loaded into computer Systém. Such means may
include, for example, a removable storage unit and an interface. Examples of such removable
storage units/interfaces include a program cartridge and cartridge interface (such as that found
in video game devices), a removable memory chip (such as a ROM, PROM, EPROM or
EEPROM) and associated socket, and other removable storage units and interfaces which
allow software and data to be transferred from the removable storage unit to computer
system.

The computer system may also include a communications interface. Communications
interface allows software and data to be transferred between computer system and external
devices. Examples of communications interface may include a modem, a network interface
(such as an Ethernet card), a serial or parallel communications port, a PCMCIA slot and card,
a modem etc. Software and data transferred via communications interface are in the form of
signals, which may be electronic, electromagnetic, optical or other signals capable of being
received by communications interface. Signals are provided to communications interface 124
via a communications path (i.e., channel). A channel (or any other communication means or
channel disclosed herein) carries signals and may be implemented using wire or cable, fiber
optics, a phone line, a cellular phone link, an RF link, an infrared link and other
communications channels.

In this document, the terms “computer program medium” and “computer usable
medium” are used to generally refer to media such as removable storage drive, a hard disk
installed in hard disk drive, and signals. These computer program products are means for
providing software to computer system. The invention includes such computer program
products.

Computer programs (also called computer control logic) are stored in main memory

and/or secondary memory. Computer programs may also be received via communications

11
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interface. Such computer programs, when executed, enable computer system to perform the
features of the present invention as discussed herein. In particular, the computer programs, when
executed, enable processor to perform the functions of the present invention.

Accordingly, such computer programs represent controllers of computer systems.

In an embodiment where the invention is implemented using software, the software may
be stored in a computer program product and loaded into computer system using removable
storage drive, hard drive or communications interface. The control logic (software), when
executed by the processor, causes the processor to perform the functions of the invention as
described herein.

In another embodiment, the invention is implemented primarily in hardware using, for
example, hardware components such as application specific integrated circuits (ASICs).
Implementation of the hardware state machine to perform the functions described herein will be
apparent to persons skilled in the relevant art(s).

In yet another embodiment, the invention is implemented using a combination of both
hardware and software.

In an example software embodiment of the invention, the methods described above may
be implemented in various programs and programming language known to those skilled in the
art.

Still other embodiments will become readily apparent to those skilled in this art from
reading the above-recited detailed description and drawings of certain exemplary embodiments.
It should be understood that numerous variations, modifications, and additional embodiments are
possible, and can be implemented without departing from the invention, the scope of which is

defined 1n the appended claims

12
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CLAIMS

We Claim:

]. A blood pressure and pulse rate system for deriving the blood pressure and pulse of a

subject, said system comprising:

a platform configured to accommodate a foot of the subject;
an interface member configured:
to be presented to the foot of the subject,
to be maintained at a substantially constant pressure, and
to function when in indirect contact with the subject's body;

a sensor module 1n communication with said interface member, said sensor module
configured to detect a pulse wave form from the foot of the subject and a pulse rate of the subject
when the foot of the subject 1s presented to the interface member and the interface member is
maintained at the substantially constant pressure;

a processor module configured to analyze the pulse wave form and pulse rate signal and
to derive a pulse pressure of the subject based on the analysis; and

an output module configured to output at least one of the pulse wave form, pulse rate and

pulse pressure.

2. The system of claim 1, wherein said processor module is further configured to derive a
pulse width, a pulse time difference, a double peak difference, and a depth of dicrotic notch for

the subject based on the analysis.
3. The system of claim 1, wherein said output module comprises at least one of display,
alarm, memory storage, communication device, printer, buzzer, PDA, lap top computer,

computer, audio and visual alarm, and light.

4. The system of claim 1, wherein said interface member is also configured to function

when in direct contact with the subject's body.
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5. The system of claim 1, wherein said sensor module 1s indirectly coupled to the interface
member.
6. The system of claim 1, wherein said sensor module and processor module are configured

for wireless communication.

7. The system of claim 6, wherein said wireless communication comprises at least one of

RF link, infrared link, cellular phone link, optical link and electromagnetic link.

8. The system of claim 1, wherein said sensor module and processor module are configured

for hard wired communication.

9. The system of claim 8, wherein said hard wired communication comprises at least one of

electronic, integrated circuit, electromagnetic, wire, cable, fiber optics, a phone line, twisted pair,

and coaxial.
10.  The system of claim 1, further comprising an archival storage module.
[1.  The system of claim 10, wherein said archival storage module is configured to store at

least one of longitudinal analysis and pattern recognition.

12. The system of claim 11, wherein said processor module performs at least one of

longitudinal analysis and pattern recognition analysis.

13. The system of claim 11, further comprising: a second processor module, said second

processor module configured to analyze the longitudinal analysis, and pattern recognition.

14.  The system of claim 1, wherein said interface member is included in at least one of a

scale, a bath mat, a shoe, a slipper, and a sandal.
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15. The system of claim 1, wherein said sensor module comprises at least one of

piezoelectric device, fiber optic device, differential transformer, and pressure determining device
providing sufficient resolution to transduce the naturally occurring changes in physiology related

to the subject of interest cardiac event.

16.  The system of claim 15, wherein said sensor module is indirectly coupled to the subject.

17.  The system of claim 1, further comprising a control module for controlling said sensor

module and processor module.

18.  The system of claim 1, wherein said sensor module 1s indirectly coupled to the subject.
19. A method for passively monitoring the blood pressure and pulse of a subject, said method
comprising:

detecting a pulse wave form and pulse rate from a foot of the subject via an interface
member, the foot of the subject presented to the interface member;

analyzing, by a processor module, the pulse wave form and pulse rate signal and deriving
a pulse pressure of the subject based on the analysis; and

outputting, by an output module, at least one of the pulse wave form, the pulse rate and
the pulse pressure,

wherein the interface member is inflated and maintained at a substantially constant

pressure and 1s configured to function when in indirect contact with the subject's body.

20.  The method of claim 19, further comprising deriving a pulse width, a pulse time

difference, a double peak difference, and a depth of dicrotic notch for the subject based on the

analysis.
21, The method of claim 19, wherein said outputting is provided by an output module.
22. The method of claim 21, wherein said output module comprises at least one of display,

alarm, memory storage, communication device, printer, buzzer, PDA, lap top computer,

computer, audio or visual alarm, and light.
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23.  The method of claim 19, further comprising: storing archival information based on the

pulse wave form, the pulse rate and the pulse pressure.

24.  The method of claim 23, wherein the storing of archival information is provided by an

archival storage module that stores at least one of longitudinal analysis and pattern recognition.

25.  The method of claim 23, further comprising: performing at least one of longitudinal

analysis and pattern recognition analysis based on the archival information.

26. A computer program product comprising computer usable medium having computer
logic for enabling at lease one processor in a computer system to derive the blood pressure and
pulse of a subject, said computer logic comprising instructions for;

detecting a pulse wave form and pulse rate from a foot of the subject via an interface
member, the foot of the subject presented to the interface member;

analyzing the pulse wave form and pulse rate signal and deriving a pulse pressure of the
subject based on the analysis; and

outputting at least one of the pulse wave form, the pulse rate and the pulse pressure,

wherein the interface member is inflated and maintained at a substantially constant

pressure and 1s configured to function when in indirect contact with the subject's body.

27. The method of claim 19, wherein the interface member is also configured to function

when 1n direct contact with the subject's body.

28.  The product of claim 26, wherein the interface member is also configured to function

when 1n direct contact with the subject's body.

29. The method of claim 19, wherein said interface member is included in at least one of a

scale, a bath mat, a shoe, a slipper, and a sandal.
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30. The product of claim 26, wherein said interface member 1s included in at least one of a

scale, a bath mat, a shoe, a shipper, and a sandal.

31. The system of claim 1, wherein said interface member is included in a scale, and the

system 1s configured to detect the pulse wave form when the subject stands on the scale.

32. The method of claim 19, wherein said interface member 1s included in a scale, and the

detecting is performed while the subject stands on the scale.

33. The product of claim 26, wherein said interface member is included in a scale, and the

system 1s configured to detect the pulse wave form when the subject stands on the scale.
34, The system of claim 1, wherein said interface member is included in at least one of a

shoe, a slipper, and a sandal, and the system is configured to detect the pulse wave form when

the subject wears the at least one of a shoe, a slipper, and a sandal.
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