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ABSTRACT

This invention provides methods and devices for vitalimet-
rics-guided health/lifestyle and improvement.
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VITALIMETRICS-BASED METHODS,
DEVICES AND SYSTEMS FOR
HEALTH/LIFESTYLE MAINTENANCE AND
IMPROVEMENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 61/386,546, file on Sep. 26, 2010. The
above application(s) is hereby incorporated herein by refer-
ence.

FIELD OF THE INVENTION

[0002] The invention pertains generally to the field of
vitalimetrics. In particular, the present invention relates to
methods and tools for vitalimetrics-guided health/lifestyle
maintenance and improvement.

BACKGROUND OF THE INVENTION

[0003] Darwin’s theory of evolution has proven to be
extremely useful in explaining the evolution of species and
has provided a framework for us to understand life at the
species level. With the advances of molecular biology in the
past 30 years, we now understand that life on earth is essen-
tially the interplay between the genetic code and the environ-
ment. It is now well accepted that whenever there is major
environmental change, mass extinction ensues to clear out the
unfit species and make way for new species that are better
adapted to survive in the new environment. Like all living
organisms on earth, we human have also evolved through the
ages as a result of evolutionary pressure placed on our
genome by environmental factors. Hence, human body as it
exists today is the product of the environment; it has been
evolved to be optimally suited for a certain set of environ-
mental conditions that has dominated earth for the past few
million years.

[0004] Given that the human body has been evolved to suit
a certain kind environment, it stands to reason that human
health is inextricably linked to its surrounding environment.
However, our understanding of the environmental effects on
health is still very poorly developed. Modern medicine
largely ignores the effects of the environment and takes the
view that the human body is more like a machine then an
integral part of the environment and human diseases are best
treated by “fixing” the broken parts. For example, we only see
cancer as a cellular dysfunction which manifests as out-of-
control cell growth, but we fail to explain why cells grow out
of control. All mainstream cancer therapies aim to eradicate
these aberrant cells, but we know that cutting out the cancer-
ous cells do not guaranty a cure. On the other hand, we know
that there are cancer patients who spontaneously heals with-
out any medical intervention. In many such cases, the patients
often attribute the miraculous healing to change in their lif-
estyles, living conditions, and mental attitudes.

[0005] At a conceptual level, spontaneous healing claims
are not completely without logics. The phrase “under the
weather” suggests that our ancestors have long recognized the
important links between the environmental factors and our
health. Among the environmental factors, levels of solar
radiation, atmospheric temperature, surface temperature,
wind, atmospheric pressure, altitude, etc. all have immediate
and observable effects on our body and mental states. For
example, if the temperature is too high, we will sweatand lose
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water. If the air is too dry, our skin will crack. These are
extreme environmental conditions that can produce an imme-
diate result in our body. But what about less extreme changes
in the environment? We know that human body has evolved
over millions of years to its current form. The environment
has more or less stayed the same for the past few millions of
vears for us. But in the past hundred years, through industri-
alization, we have drastically altered our own environment.
We have become less active, exposed ourselves to far more
sensory stimulations then our ancestors, and fed our bodies
foods that were not readily available to our ancestors. Our
bodies have not had time to adjust to these sudden environ-
mental changes and we are just beginning to notice their
impact on our health. For example, in the U.S., the link
between obesity and fast food is now well recognized.
[0006] Another important environmental change is global
warning. From 1981 to 1990, the temperature of earth has
risen 0.48° C. This number may seem insignificant at first, but
when we recognize that this change is here to stay, we must
ask what impact will this have on our health over the long
term.

[0007] To answer these questions, tools for collecting data
about human health and the environment as well as methods
for analyzing the data are needed. More importantly, to main-
tain human health, devices that can provide input about the
body’s state of health and the environmental conditions will
be very useful.

SUMMARY OF THE INVENTION

[0008] Inview ofthe foregoing, itis an object of this inven-
tion to provide methods, devices, and systems for monitoring
aperson’s state of health concurrently with the environmental
conditions.

[0009] Itisalso anobject of this invention to provide meth-
ods, devices, and systems for quantifying a person’s state of
health concurrently with the environmental conditions.
[0010] Tt is still another object of this invention to provide
methods, devices, and systems for maintaining and improv-
ing the health and lifestyle of a person utilizing information
about his state of health and the concurrent environmental
conditions.

[0011] At the heart of this invention is the unexpected dis-
covery that the variation of vital sign values such as tempera-
ture, pulse rate, blood pressure, and etc. taken from symmet-
ric counter-parts of a patient’s body shows patterns in
diseased states which can be influenced by environmental
conditions. Accordingly, inventors have devised a method for
quantifying a person’s state of health based on his symmetric
vital signs and the concurrent environmental conditions.
Based on this method, various devices and systems for utiliz-
ing the method to monitor, maintain, and improve a person’s
health are also devised.

[0012] As used herein, the phrase “vital sign” refers to any
quantifiable physiological, psychological, or biochemical
variables that can be shown to indicate life processes. Com-
monly known vital signs may include body temperature,
pulse rate, blood pressure, concentration of metabolites, or
biomegnatic field, but are not limited thereto.

[0013] As used herein, the phrase “symmetric counter-
parts of a patient’s body” refers to any partitioning of ana-
tomical parts that have a symmetric counter-part. Exemplary
symmetry counter-parts include up-down, left-right, and
anterior-posterior, For example, left-hand and right-hand,
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left-leg and right-leg, left-ear and right-year are all consid-
ered symmetric counter-parts in the context of the present
invention.

[0014] As used herein, the phrase “symmetric health”
refers to a person’s state of health as indicated by his sym-
metric vital signs.

[0015] As used herein, the term “vitalimetrics” refers to the
study and application of body vital sign information.

[0016] As used herein, the phrase “environmental condi-
tion” refers to any measurable physical parameters external to
the subject of interest. For example, if the subject of interest
is a person, then any physical parameters such as atmospheric
temperature, levels of solar radiation, noise level, etc. are all
considered environmental conditions.

[0017] One essential feature of the present invention is that
human health is viewed in conjunction with environmental as
aholistic system. However, modern western medicine is build
on the foundation of anatomy and advances its knowledge by
isolating the body from the environment. Thus, modern west-
ern medicine is ill suited to account for environmental factors.
On the other hand, while there are numerous independent
systems of medicine that subscribes to a holistic view of
human health, most of them are based on qualitative, philo-
sophical reasonings and lack a theoretical foundation capable
of quantitative analysis and experimentation. Among the vari-
ous systems of holistic medicine, traditional Chinese medi-
cine (TCM) is arguably the most developed in terms of theory.
Using TCM as an example, inventors have devised an
approach to bridge the soft philosophical views of holistic
medicine with the hard empirical views of modern western
medicine.

[0018] While not intending to be bound by any theory, we
believe that an analogy to the relationship between thermo-
dynamics and the atomic theory may help to facilitate a full
understanding and appreciation of the discovery forming the
basis of the present invention.

[0019] As it is now commonly understood by students of
modern science, scientific theories are merely mental models
we constructed to represent the reality as we know it. The
theory of thermodynamics was developed before the discov-
ery of atoms, thus, it was framed in the macroscopic observ-
ables of matter, such as temperature, pressure, and volume.
From observation of these macroscopic variables under dif-
ferent conditions, the concepts of system and energy were
introduced and laws concerning their behaviors were pro-
posed. For example, in describing a bucket of water, thermo-
dynamics knows nothing of atoms and molecules but
describes the bucket of water as existing in a state defined by
its temperature, pressure, and volume. Although devoid of
any understanding and description of the structures of matter,
thermodynamics has been tremendously useful and success-
ful in explaining and predicting natural phenomena at the
macroscopic scale.

[0020] Later, when the atomic structure of matter was dis-
covered, scientists began to explain the universe in terms of
atoms. In the nineteenth century, the famous French astrono-
mer Pierrer-Simon Laplace put forth the concept that if we
can know all forces acting on each particle in the universe and
the position of each particle at a given time, we can predict the
entire history—future and past—of'the universe. In the above
bucket-of-water example, atomic theory now sees the bucket
of water as a collection of water molecules in random motion.
Yet, knowledge of the atomic structure did not readily trans-
late into understandings of phenomena at the macroscopic
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scale. Everyday experiences such as the boiling temperature
of the water could not be readily derived from a full atomistic
description of the composition of water. In this respect, ther-
modynamics remained much more useful as a theory for
explaining phenomena at the macroscopic scale.

[0021] These two theories view the world from different
perspectives and sought to describe the world from their
respective views. Now imagine someone who has only
learned of the thermodynamics theory meeting someone who
has only learned of the atomic theory. Each would likely
criticize each other’s view of the universe and easily find
faults in each other’s theories. But despite the vastly different
language and logical structure of the two theories, they both
explain the same underlying reality. Therefore, there must be
a missing link between the thermodynamics theory and the
atomic theory. Indeed, it was not until the invention of a new
theory—statistical mechanics—that finally united these two
previously disparate views of the physical world. Through
statistical mechanics, the macroscopic variable, temperature,
was finally explained as the average kinetic energy of the
collective atoms in a bulk material.

[0022] The inventors posit that the situation between mod-
ernwestern medicine and holistic medicine are very similar to
that of the thermodynamics theory and the atomic theory.
Western medicine is fundamentally based on the reductionist
view of human body. That is, it views the human body as a
collection of ever finer components (e.g. organs, tissues, and
cells) and diseases as structural or functional aberrations of
the components. In this sense, Western medicine is analogous
to the atomic theory.

[0023] In contrast, holistic medicines such as TCM are
based on a systems view of the body. That is, it views the
human body as a system in dynamic interaction with its
environment. When the theories of TCM was developed,
detailed knowledge of the anatomical components was
clearly not available. Thus, the theoretic paradigm of TCM is
based on observations of systems behaviors and views dis-
ease states as deviation of the system from its native state. All
deviations are then described as directional deviations either
in the negative (yin) or positive (yang). For example, a person
presenting with strong pulse, red body, red face, Western
medicine may describe the patient as suffering from hyper-
tension whereas TCM may describe the patient as having
excess yang. Here hypertension is a readily quantifiable
mechanical property of the component whereas yang is an
abstract systems variable that lack a direct translation in the
language of the components. In this sense, TCM is analogous
to the thermodynamics theory.

[0024] Inkeeping with the systems view, TCM further pos-
tulates that any diseased state can be understood as an imbal-
ance in the patient. TCM recognizes many patterns of dishar-
mony, which are succinctly grouped into eight principle
patterns composed of four opposites: internal/external, hot/
cold, full/empty, and yin/yang. These eight variables are
known as the “Eight Principles.” The Eight Principles is the
basic diagnostic paradigm in TCM as it shows the location
and nature of imbalance. Using the Eight Principles, one
learns the characteristics of the presenting imbalance. Thus,
TCM’s medical theories provide a logical framework to orga-
nize empirical knowledge accumulated at the systems level.
[0025] Although useful as a thinking tool, the Fight Prin-
ciples relies on individual practitioner’s subjective judgment
for determination and lacks quantitative rigor. Because of the
fundamental differences in the perception of individuals,
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transfer of knowledge and techniques between Western medi-
cine and TCM have heretofore been difficult. What is lacking
then is a third theory skin to statistical mechanics that can
provide a bridge between the qualitative systems view of
TCM and the quantitative components view of Western medi-
cine. Unfortunately, the Eight Principles have thus far eluded
quantification.

[0026] Through extensive clinical observations and experi-
mentations, the inventors have discovered the “missing link”.
In particular, we propose herein an approach to quantitatively
analyze systems behavior of a patient and correlate vital sign
information along with concurrent environmental conditions
to a person’s state of health. Accordingly, methods of this
invention may serve as a new quantitative interpretation for
the Eight Principles by relating quantifiable vital signs of the
patient to the Eight Principles.

[0027] To better appreciate the conceptual breakthrough of
this discovery and its practical implications, we invite the
reader to conceptualize a vitality space defined by variables
that may be thought of as state variable for a person’s state of
health. In one exemplary embodiment, the four opposites of
the Fight Principles may be used as four state variables to
form a four-dimensional space in which an infinite number of
points exist representing the infinite possibilities of health
states of a person. However, as mentioned above, because
TCM was developed as a qualitative science, no framework
for quantifying the Eight Principles was ever developed. Here
we solve this problem by quantifying the dimensions of the
Eight Principles in terms of vital sign measurements.

[0028] A patient’s health state at any given point in time
may be represented by a point in the vitality space. Thus, for
the purpose of the present invention, we will henceforth refer
to this point as the patient’s vitality state.

[0029] For any living person, his vitality state is in constant
motion within the vitality space as a result of the various
forces (both internal and external) acting on the patient. The
velocity by which the vitality state moves may be represented
by a vector, which will be referred to herein as the vitality
vector.

[0030] In this new paradigm, a patient’s health status may
be characterized by his vitality state derived from vital sign
measurements. Because the quantifiable vital signs are also
used in western medicine to characterize disease states, such
characterization provides a linkage between the reductionist
view of western medicine and the systems view of holistic
medicines.

[0031] Having arrived at this discovery, numerous applica-
tions may be derived therefrom. Exemplary applications may
include methods for diagnosing diseases, methods for moni-
toring health status, methods for treating diseases, methods
for maintaining health, and methods for conducting biomedi-
cal research. Other medical and non-medical applications
utilizing the discovery of the present invention are also pos-
sible.

[0032] Similarly, devices, systems, and kits for implement-
ing the various methods of the present invention may also be
advantageously devised.

[0033] Accordingly, in one aspect, the present invention
provides methods for classifying, diagnosing, monitoring,
and treating diseases. Methods in accordance with this aspect
of the present invention will generally include the steps of
concurrently measuring one or more symmetric vital signs
and one or more environmental conditions; determining a
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vitality state based on the symmetric vital signs and the envi-
ronmental conditions; and determining a diagnosis based on
the vitality state.

[0034] In another aspect, the present invention also pro-
vides devices for concurrently monitoring symmetric vital
signs and environmental conditions. Devices in accordance
with this aspect of the present invention will generally include
sensors for concurrently measuring symmetric vital signs and
environmental conditions. They will also preferably include
means for digitally communicating the measurements via
wireless medium.

[0035] In another aspect, the present invention also pro-
vides computer-implemented systems for monitoring, treat-
ing, and maintaining a person’s state of symmetric health.
[0036] Other aspects and advantages of the invention will
be apparent from the following description and the appended
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] FIG. 1 shows an exemplary symmetric vital sign
measuring device in accordance with embodiments of the
present invention.

[0038] FIG. 2 shows an exemplary embodiment of a moni-
toring device having the capability of concurrently measuring
vital signs from symmetric counterparts of a person.

[0039] FIG. 3 shows anexemplary flowchart illustrating the

internal operation of a monitoring device of FIG. 2.
DETAILED DESCRIPTION

[0040] Symmetric Vital Signs

[0041] As defined in the summary, the phrase “vital sign” is

used to refer to any quantifiable physiological, psychological,
or biochemical variables that may be shown to indicate life
processes. Common vital signs may include temperature,
blood pressure, pulse rate, respiration rate, oxygen consump-
tion rate, and pain, but are not limited thereto.

[0042] The phrase “symmetric vital signs”, as used herein,
refers to the difference of vital sign values taken concurrently
from symmetric counter-parts of a patient’s body.

[0043] Symmetric vital signs can be viewed as the basis for
quantifying vitality states.

[0044] While not intending to be limited, the concept of
symumetric vital sigh may be rationalized by considering that
human body have many symmetric counter-parts that per-
form substantially the same function. For example, there are
two kidneys, two lungs, two ears, two eyes, two arms, and two
legs that perform substantially the same function. In view of
this symmetry, it is expected that vital signs measured at the
corresponding counter-parts should be substantially the
same. This is why when taking the body temperature of a
patient, Western practitioners do not make the distinction
between whether the thermometer is placed under the right-
armpit or the left-armpit.

[0045] From previous clinical observations, the inventors
discovered that vital signs taken from symmetric counter-
parts do show differences under certain conditions, particu-
larly in sick patients. In envisioning the present invention, the
inventors made the bold mental leap that vital sign differences
in the symmetric counter-parts may be a reflection of the
underlying imbalance of the life processes. The inventors
further postulate that this quantifiable difference (symmetric
vital sign) may be used as a surrogate variable in place of the
unquantifiable Eight Principles of TCM. In doing so, the
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inventors have created a theoretical framework to “quantify”
the abstract conceptions of the Eight Principles, thereby, cre-
ating a new science of quantitative TCM.

[0046] Based on this formulation, a patient’s vitality state
can finally be quantified and estimated through the use of
symmetric vital signs. That is, symmetric vital signs taken at
a particular time may be viewed as a snapshot of the patient’s
vitality state. In this formulation, the vitality state is a system-
wide holistic indicator that summarizes the underlying com-
ponent-level life processes.

Methods for Diagnosing, Monitoring, and Treating Diseases

[0047] Methods for diagnosing diseases in a patient utiliz-
ing the discoveries of the present invention will generally
include the steps of measuring symmetric vital sign differ-
ences of one or more symmetric vital sign; determining a
vitality state based on the symmetric vital sign differences;
and determining a diagnosis based on the vitality state.
[0048] The step for measuring symmetric vital sign differ-
ences is as described above. In should be noted that for best
result, the vital sign readings are preferably taken under a
controlled environment, keeping as many conditions constant
as possible. For example, readings taken on different days
should be taken at about the same time during the day, atabout
the same ambient temperature, and the patient should be kept
at about the same level of activeness.

[0049] Similarly, methods for monitoring a patient utilizing
the discoveries of the present invention will generally include
the steps of measuring symmetric vital sign of one or more
vital signs; determining a vitality state based on the symmet-
ric vital sign differences; and repeating the above steps at a
predetermined time interval.

[0050] Treatment methods utilizing the discoveries of the
present invention will generally include the steps of measur-
ing symmetric vital sign differences of one or more vital
signs; determining a vitality state from the symmetric vital
sign differences; and prescribing a treatment based on the
vitality state.

[0051] New disease classification and methods for con-
ducting research

[0052] The discovery of the present invention opens the
door for very intriguing new areas of search. Instead of focus-
ing on the material nature of the human body, we aim to
discover the logical patterns of behavior through quantitative
analysis of vital signs. In other words, instead of describing a
human body as a collection of individual cells, and seeking to
understand the emergent behavior of the collective by deduc-
ing from knowledge of the individual components, we seek to
understand directly the logical structure of the collective’s
behavior without relying on knowledge of its underlying
material nature. Since the primary experimental method is by
means of quantifying the vital signs to determine the vitality
state of a patient, one may refer to this new science as “vitali-
metrics”.

[0053] In particular, a new disease classification system
may be created according to the association between vitality
states and the pathological conditions. Although this research
method may stand on its own as an independent field of
inquiry, one advantage of this approach is its ability to bridg-
ing the systems view of traditional Chinese medicine with the
components view of Western medicine.

[0054] To illustrate this concept by analogy, modern
research into brain function utilizes MRI imaging to observe
the brain activities of the subjects while they are performing
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various mental activities. By correlating the pattern of the
MRI images to the mental activities, the functions of the brain
may be described in terms of the MRI image patterns.
[0055] Similarly, the vitality states may serve a similar
function. By tracking vitality states of subjects under various
environmental conditions, disease states, or mental activities,
a new language of medicine may be created in terms of the
dynamic patterns of the vitality states associated with the
conditions.

[0056] Hence, in one aspect, the present invention also
provides a method of conducting research comprising the
steps of determining a vitality state of a subject under a
predetermined experimental conditions; and identifying an
association between the vitality states with the experimental
conditions.

[0057] The predetermined experimental conditions may be
any set of experimental variables chosen by an investigator
depending on the investigator’s interest. For example,
patients having similar medical conditions and history (e.g.
diabetics) may be chosen as the condition for study. The
vitality states of these subjects may be followed over a period
of time to provide a data source for statistical and pattern
analysis. The results of the analysis may have many uses
including serving as a basis for formulating health advices or
diagnostic tests.

Devices for Measuring Symmetric Vital Signs and Environ-
mental Conditions

[0058] The adoption of quantitative methods in western
medicine allowed it to benefit from advances in technology.
The lack of quantitative methods in holistic medicine such as
TCM is a major obstacle for their technological development.
In this regard, the symmetric vital sign approach to quantify-
ing vitality states offers a framework to quantify holistic
medicine theories. Hence, quantitative instrumentations for
holistic medicines, including TCM, can now be developed.
[0059] Devices useful for measuring symmetric vital signs
will generally satisfy the requirement of reading vital signs
from symmetric counter-parts of a patient’s body at substan-
tially the same time. Sensor technologies, transducers, and
other commonly known biomedical sensing instrumentations
may be configured to meet this requirement.

[0060] It should be noted that one major challenge of con-
trasting monitoring devices that are capable of measuring
vital signs from symmetric counterparts is that the sensors
must have very low error tolerance because the measures
must be compared quantitatively to arrive at a difference
value for the symmetric vital sign reading. That is, each
matching pair of sensors must be calibrated so that their
precisions do not create false results.

Methods for Remote Delivery of Holistic Healthcare

[0061] As discussed in the background, one major obstacle
preventing holistic medicine such as TCM from technologi-
cal advancements is due to its lack of quantitative foundation
for standardization and industrialization. The methods and
devices described herein offer a solution to overcome this
obstacleinthe priorart. As illustrated in one working example
below, the quantitative methods described herein are ame-
nable to internet implementation, thereby, bringing TCM to
the e-commerce and telemedicine arena.

EXAMPLES

Determination of Vitality States and Disease Monitoring
[0062] FIG. 1 shows anexemplary setup for various sensors
that may be used to monitor the vital signs of a person. Unlike
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conventional sensors, these sensors are configured to be
capable of measuring vital signs from symmetric countet-
parts concurrently as indicated by the placement of the black
boxes under each of the armpit. The sensors include both
vitality sensors and environmental sensors. These sensors
may also be configured to incorporate communication capa-
bilities, thereby, forming a body sensor network. The body
sensor network in turn communicates with a long range com-
munication device such as a smartphone. The communication
device in turn is capable of processing the received data or
relaying the data to a remote processing center via wide-area
network such as the internet. The processing center continu-
ously monitors and process the data uploaded and then takes
action if needed. For example, if the sensors indicate that the
person is in need of medical attention, an emergency response
team may be dispatched.

[0063] The device of FIG. 1 may also be configured to take
readings of pulse rate, blood pressure, pulse pressure, skin
electric impedance, and other physiological parameters.
[0064] The subjectis usually placed ina quiet environment,
the vital sign readings are taking every day at the same time
for ten days. Care is taken to ensure that the time during the
day for each vital sign measurement do not vary more than
onehour. To ensure the quality of the data, the subject is asked
not to eat or drink two hours prior to the measurement.
[0065] Symmetric vital sign is computed by calculating the
difference between the readings from, for example, the right-
hand side and the left-hand side. This difference represents
the vitality state of the patient. A larger vital sign difference
indicates that the patient is in a more imbalanced vitality state.
[0066] Readings from the first 10 days are time-average and
used as a base-line reading. To help visualize the data, the
vital sign readings may be plotted on a time-series graph in
which the x-axis represents time and the y-axis represents the
vital sign readings.

[0067] After the base-line is established, vital sign readings
are continued to be taken in the same manner, and data from
every 10-day period are time-averaged and compared to the
base-line. In general, when the vital sign difference is
reduced, this will indicate a return to a more balanced vitality
state, and vice versa. However, as systems behavior can
sometimes show a whip effect, clinical judgment must be
used to determine the validity of the change.

[0068] Symmetric vital sign measurements are used to con-
struct a multidimensional hyperspace which represents the
possible states of a person’s health. Mathematical analysis
can then be performed on this hyperspace to derive quantita-
tive information about the person’s health. In one preferred
embodiment, vital signs corresponding to TCM’s Eight Prin-
ciples are measured. As stated above, TCM recognizes many
patterns of disharmony which are group into the Eight Prin-
ciples composed of four pairs of opposites: yin/yang; intern/
external; full/empty; and hot/cold. Conceptually, these four
pairs form a four-dimensional space for describing the state of
health herein referred to as the vitality state. However TCM
conceived of these patterns only as qualitative concepts with-
out providing any direct means of measurement.

[0069] In this embodiment, we propose using symmetric
vital signs as a quantification tool to quantify these basic
variable of TCM that characterizes the vitality state of a
person.

[0070] For example, to quantify and evaluate the vitality
state using temperature readings, the temperature differences
are assigned in accordance with the yin-yang assignment set
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forth in the Yellow Emperor’s Internal Classic: up is yang,
down is yin, left is yang, right is yin. The temperature differ-
ences (AT) are calculated by subtracting the right-hand side
temperature (T ;) from the left-hand side temperature (T), as
shown in the following equation:

AT=T;-Tx

[0071] IfAT s positive, then the vitality state is said to be in
a state of “excess yang”. If AT is negative, then the vitality
state is said to be in a state of “excess” yin. If AT is positive,
then the vitality state is said to be in a state of “excess” yang.
Othervital sign differences are also similarly assigned. In this
way, all disease conditions may be classified as deviating
from a centered vitality state, either in the direction of excess
yang (left-hot/right-cold) or excess yin (left-cold/right-hot).

[0072] Depending on the vital sign, a tolerance may be
chosen by the physician. For instance, when temperature is
measured in degrees Celsius, a tolerance of 0.2 is used. In
other words, if the absolute value of AT (IATI)is less than 0.2°
C., then the patient is said to be in balanced state of vitality.

[0073] When symmetric vital signs are taken in the manner
as prescribed above, healthy people will exhibit a balanced
vitality state. The greater the imbalance, the more serious the
disease. When IATI is greater than 1.0° C., fatality is immi-
nent.

[0074] Within the 10 day observation period, the day on
which the maximum |IAT]| value is observed carries a special
significance. Traditional Chinese theory teaches correlation
between the lunar cycle and the cycles of the internal organs.
We have found that the day of the maximum |AT] in the cycle
also indicates a deficiency in the organ (as defined in the
Yellow Emperor’s Internal Classic) that corresponds to that
day. This information is also useful in tailoring a personalized
treatment regimen for the patient.

[0075] This principle similarly applies to other types of
symmetric vital signs.

[0076] By tracking the vitality state when a patient is under-
going treatment, the patient’s state of health and the effect of
the treatment may be continuously monitored.

Binary Classification of Disease States

[0077] When measuring symmetric vital signs, the two
counterparts will be assigned positive and negative. In gen-
eral, up is positive, down is negative, left is positive and right
is negative. Based on measurements of symmetric vital signs,
all disease can be classified into one of two categories: type 1
imbalance (positive imbalance) or type 2 imbalance (negative
imbalance). For example, when left-side body temperature is
higher than right-side, the person is said to have type 1 imbal-
ance, and vice versa. In this way, all disease states can be
classified into one of these two types. One important clinical
implication of this classification system is that patients who
suffer from diabetes may not all suffer from the same type of
imbalance. Hence, their treatment under the present invention
will also be different.

Application in the Prediction of Stroke-Caused Paralysis

[0078] Stroke often causes paralysis in patients on one side
of the body. However, it is thus far difficult to predict when
stroke will occur or which side of body will become paralyze.
[0079] We have discovered that whichever side exhibits
excess “hot”, that is the side that will become paralyzed.
Thus, if a patient is in a state of excess yang (left-hot/right-
cold), he will suffer paralysis on the left side of the body when
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stroke occurs, and vice versa. Therefore, the side of paralysis
in a patient prior to the occurrence of stroke may be predicted
based on a determination of the patient’s vitality state. A
useful threshold for |ATI, in this case is 0.4° C.

Application in the Prediction of Likely Location of Cancer

[0080] Using the diaphragm as a dividing line, the portion
of body above the diaphragm is classified as “up” and below
as “down”. Cancers that occur above the diaphragm include
lung cancer, breast cancer, etc. Cancers that occur below the
diaphragm include stomach cancer, colon cancer, etc. In this
case, the inventors have found that “cold” is associated the
occurrence of cancer. Thus, if a patient is in a state of excess
yin (up-cold/down-hot; left-cold/right-hot), he is likely to
suffer cancer in organs above the diaphragm. Because the
stomach is located on the left, if a patient is found to be “cold”
in the left, he is also predicted to likely suffer cancer in the
stomach.

[0081] On the other hand, if a patient is in a state of excess
yang (up-hot/down-cold; left-hot/right-cold), he is likely to
suffer cancer in liver, cervices, uterus, etc.

[0082] In addition, we found that leukemia and lympho-
blastic cancers are also indicated by excess yang.

Application in Weight Loss

[0083] Obesity has become an epidemic in the developed
countries and has been identified as a major risk factor in
various diseases such as diabetes, cardiomyopathy, etc. We
have discovered that obesity also exhibits a vitalimetrics pat-
tern that can be used in tailoring a vitalimetrics-guided per-
sonalized treatment plan. In one embodiment, we first deter-
mine the vitality state deviation (excess yin or excess yang) of
a patient. Once the direction of vitality imbalance is deter-
mined, we can then prescribe a personalized diet therapy to
nurture the patient’s vitality state back to its centered state.
For example, if a patient is determined to suffer from an
excess-yin obesity, a “yang” diet is prescribed. In one
embodiment, the “yin-yang” characteristics of food is
assigned as according to the TCM classic the Outline of
Herbal Medicine (“Ben Cao Gang Mu™), arguably one of the
earliest neutraceutics work. Many of the herbs described in
the classic are in fact everyday food. This is in keeping with
the systems concept that we are in constant dynamic balance
with our surrounding, thus, the distinction between food and
medicine is really only a matter of semantics.

[0084] Oneregimen wehave prescribed for our overweight
patient is a diet of 300-400 g cooked boneless meat per day
pre-treated with herbs. After each meal, liquid intake is
strictly forbidden for 6 hours. If the patient is thirsty, little hot
water can be used to rinse the mouth.

[0085] It should be noted that during treatment period,
warm water is recommended for all water intake. This will
prevent the rebound of body weight after successful treat-
ment.

A Web-Based Vitalimetrics Healthcare Delivery System

[0086] There are two key components for a system of the
present invention: (1) a monitoring device comprising vitality
sensors capable of concurrently measuring symmetric vital
signs and environmental sensors for sensing ambient envi-
ronmental conditions; and (2) a web-based processing server
to receive and process the measurements from the vitality
sensors.
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[0087] The vitality sensors are preferably ones that can
measure pulse rate and body temperature, ambient tempera-
ture, ECG, blood pressure, blood oxygen content, and can
transmit the measurements wirelessly to a central server.
Measurement of environmental conditions preferably incor-
porates GPS location information. The monitoring device is
preferably equipped with an information displaying means
such as LCD displays for displaying heart-rate, blood pres-
sure, time, network status, body temperature, ambient tem-
perature, and etc.

[0088] FIG. 2 shows an exemplary embodiment of a moni-
toring device which incorporates the functionality of concur-
rent ECG and pulse rate measurement. FIG. 3 shows a flow-
chart illustrating the internal operating logics of the device.
[0089] The server is preferably configured to have a loca-
tion-based service capability. For example, data received
from the monitoring device can be directly mapped to an
interactive map which displays the time/location tagged
vitalimetrics measurements of the patient.

[0090] In this example, the web service employs an inter-
active interface to conduct patient interview and gather medi-
cal information about the patient. The exemplary question-
naire consists of more than 100 questions gathering
information about multiple aspects of the patient’s health and
environment. An exemplary vitalimetrics measurement
instruction is also provided through the website for users to
take measurements at his/her convenience. The vitalimetrics
are tracked over a period of time. In essence, the web appli-
cation acts as a personal assistant to keep track of a patient’s
vitality state over time, and identify factors that may contrib-
ute to the disharmony in the patient.

[0091] In this way, the web portal provides a self-help tool
for consumers to apply the methods ofthe present invention to
maintain and improve their health. A user to this service will
have his vitality states monitored over a long period of time.
The more data collected, the better predictions the service can
provide the user. Thus, the user may be able to see the activi-
ties and habits that contribute to changes in his vitality state,
thereby, making lifestyle decisions to avert a catastrophic
change or seek appropriate remedies to mitigate the dishar-
mony.

[0092] Inconjunction with the self-help features of the web
service, a franchising model may be employed to enlist local
clinics as service providers. By utilizing the quantitative
methods described herein, a standardized practice may be
established. In this new healthcare delivery paradigm, diag-
nosis of disease condition and treatment prescription will be
guided by quantitative evidences, making the practice more
transparent, and the training of service providers more uni-
form.

[0093] Another advantage of this paradigm is that new
technologies may now be more easily integrated into practice.
For example, wireless technology may now be employed to
monitor a patient’s vitality state around the clock, and record
the patient’s activities so that a close correlation between
events and vitality state changes may be established.

Applications in Environmental Design

[0094] The systems approach of the present invention also
lends itself'to considerations about environmental influences
on a person’s health. For example, solar energy is the main
energy driving life processes on earth. Yet the effect of solar
energy on personal health has not been well considered in
western medicine. In contrast, holistic medicine such as TCM
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theory does not consider human health independent of the
environment. One fundamental tenant of TCM is that human
health must be understood from the interactions among
heaven, earth, and man. Thus, from the place we live to the
food we eat, these variables are all taken into consideration in
the formulation of TCM theories. Utilizing the methods and
tools of vitalimetrics described herein, personalized design of
environmental conditions conducive to health may be
achieved.

[0095] For instance, utilizing vitalimetrics analysis, the
web service described above may now offer personalize
advices on a range of lifestyle issues that may affect health,
including where to live, what to eat, and how to feel. Thus,
under this new paradigm, treatment modalities may include
environmental therapy, food therapy, dress therapy, herbal
therapy, acupuncture therapy, or any other forms of therapy
that have aknown causal-relationship to affecting symmetric
vital sign differences.

[0096] In one example, we consider the anisotropic tem-
perature distribution in a modern housing. Temperature in
most modern housing are controlled by central AC systems.
Because of this active control, ambient temperature is rarely
in equilibrium, and the temperature in the room may exhibit a
vertically and/or horizontally stratified temperature zones.
During the winter, when hot air is introduced from the ceiling
vents, the room is hotter towards the ceiling and colder
towards the floor. Therefore, according to vitalimetrics, a
person who is in a vitality state of up-hot/down-cold may
suffer i1l effect for prolonged exposure that such environ-
ment, as it will acerbate the disharmony. On the other hand,
such environments may benefit patients who are in a state of
excess yin (left-cold/right-hot; up-cold/down-hot).

[0097] In high-rise buildings, the distribution of solar
energy is also anisotropic both in the vertical direction and the
horizontal direction. Thus, the principle of vitalimetrics may
also be utilized to guide the selection of an unit optimal for a
person in a predetermined vitality state.

[0098] Those skilled in the art will also readily recognize
that architecture design of hospitals and residences may also
be guided by taking the intended users’ personal vitality state
into consideration. In particular, hospital rooms may incor-
porate environmental control technologies to adjust the envi-
ronment according to the patient’s vitality state to benefit
recovery of the patient. Computerized optimal AC tempera-
ture selection may also be devised to take into account the
various factors affecting the anisotropy of temperature/radia-
tion distribution in a room (e.g. the temperature in the unit
above and below, the duration of solar exposure of the unit,
etc.).

Application of Vitalimetrics to the Control of Water Con-
sumption

[0099] The quantity of water consumed, the temperature
and quality of the water are important factors affecting inter-
nal temperature differences of a person. Not enough water
may cause blood to thicken leading to a rise in body tempera-
ture, and vice versa. Thus, a vitalimetrics-guided personal
drinking prescription may be offered to a patient. Prescription
of such programs may also be included in the web service
described above.

[0100] In a preferred embodiment, water above 60° C. is
consider to be “vang” and water below 60° C. is considered to
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be “yin”. For patients whose vitality state deviate towards the
yin direction, consumption of warm water at 60° C. or above
is recommended.

Example Patient Case 1

[0101] Female patient age 56, height 163 cm, weight 68.5
kg. Patient seeking treatment for over-weight.

[0102] A base-line vitality state was determined over a 10
day period as described above. The patient was found to have
negative AT=-0.35° C.

[0103] According to the lunar calendar assignment com-
monly used in TCM, the time that the vitality state was mea-
sured corresponded to gut, thus, the patient is also diagnosed
with a deficiency in gut.

[0104] A vitality state guided treatment consisting of acu-
puncture, herbal remedy, water intake portioning, diet, and
exercises was prescribed to address the imbalance.

[0105] After the treatment, the patient has lost 6.5 kg. The
treatment was terminated when her vitality state has returned
to A<0.3.

Example Patient Case 2
[0106] Male patient, age 61, height 180 cm, weight 80 kg.
[0107] The patient seek help with diabetes (blood sugar on

empty stomach is 10 mmol/L).
[0108] A base-line vitality state was determined. The
patient was found to have a negative AT=-0.4° C.

[0109] Lunar calendar assignment indicates that the heart is
also deficient.
[0110] A vitality state guided treatment consisting of acu-

puncture, herbal remedy, exercise, water and diet was pre-
scribed.

[0111] After the treatment, the patient’s blood sugar level
was reduced to 8 mmol/L.

The Effect of Environmental Conditions

[0112] Forevery 1° C. increase in the average atmospheric
temperature, there will be a corresponding 0.038° C. change
in body temperature. When the surrounding atmospheric tem-
peratureis in the range 0of 10-25° C., for every 10° C. increase
in the ambient temperature, there will be a corresponding
decrease in calorie bumn rate of 2.5-3 kecal/hour/m®. On the
other hand, there is very little increase in calorie burn rate
when ambient temperature decreases.

[0113] Atmospheric temperature at a given geographic
region is related to the amount of solar energy received at that
region. The amount of solar energy received at a given geo-
graphic region, in turn, is related to the latitude of the region.
For every degree increase in latitude from the equator, there is
a corresponding 1.37° C. decrease in atmospheric tempera-
ture. Lower temperature has been found to be associated with
longevity in life-span. This relationship indicates that tem-
peratureis a very strong environmental factor that can directly
influence a person’s state of health. Human body’s metabo-
lism is optimal when ambient temperature is in the range of
20-30° C. When ambient temperature falls below 20° C.,
oxygen consumption will increase. At 10° C., the increase in
oxygen consumption is about 67%. But when temperature is
in the range of 31-37° C., oxygen consumption actually
shows a saddle pattern, reaching a minimum at 35° C. and
increasing again at 38° C. At 40° C., a 12% increase was
found. When temperature is at 50° C., oxygen consumption
reaches 66.5%. The relationship between metabolic rate and
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ambient temperature clearly shows that there is a definitive,
predictable, and measureable effect of ambient temperature
on body’s internal energy balance and consumption.

[0114] Similarly, other environmental factors such as mois-
ture level, wind level, rain level, etc., can all affect the body’s
internal energy balance and metabolic rate in predictable and
measureable patterns. Knowing how a particular environ-
mental condition effects a person, and his current state of
symmetric health, one can then device a treatment protocol
which prescribes changes in environmental conditions to
effect a movement of the person’s vitality state towards a
balanced state, thereby, restoring health in the person.

Example Patient Case 3

[0115] The present invention may be applied to monitoring
the wellbeing or health state of a patient. It can also be used to
compare the effectiveness of a treatment method by compar-
ing the vitalimetric measurements before and after treatment.
[0116] Subject: Female. Age: 36. Complains feeling sick
and lethargic from working too hard. Frequently catches cold,
afraid of cold year around, suffering from back pain. Since
puberty have always felt abdominal pain when menstruating.
Family doctor diagnosed as mild thalassemia, left thyroid
cyst, uterine fibroid. severe hyperplasia of breast hyperplasia.
Cardiologist diagnosed as Mild tricuspid regurgitation, left
ventricular regurgitation. Hepatobiliary specialist diagnosed
as mild fatty liver, moderate enlargement of the spleen.
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[0117] First night monitor -0.42. First ten-day average
temperature —0.21, 1. The sign of the symmetric temperature
difference remained the same for morning and night for ten
days. This indicates that the monitoring method is generating
consist measurements. As treatment method begins to
improve the health state of the patient, the symmetric tem-
perature begins to turn positive. However, no significant
changes were observed in the symptoms. This indicates that
our method is measuring some fundamental changes in the
health state of the patient that cannot be readily observed by
observable symptoms.

[0118] Using the symmetric temperature differences as a
guide, when a particular treatment method results in positive
changes, it should be continued. Whereas whenever a treat-
ment method results in a negative change in the symmetric
temperature difference, it should be stopped. Treatment
methods that can both alleviate symptoms and result in posi-
tive symmetric temperature differences are the best courses of
treatment. This is the fundamental approach of using vitali-
metrics to select and improve therapeutic regiments at an
individual level. It therefore enables true personalized medi-
cal treatment plan.

[0119] This particular patient began to show improvement
in her back pain on September 11. Her period came on Sep-
tember 16 and experienced significant reduction in abdomi-
nal pain. At this time, her symmetric temperature difference
was —-0.02.

Date Time  Left Right AT Time Left Right AT
7,30a 23 36 36.42 @
7,31 7,31 3651 =027 225 36.23 36.55 -0.32
8,1 22.5 36.08 36.46 -0.38
8,2 Ta @ 36.08 0.02 225 36.1 36.38 -0.28
8,3 Ta ®@ 36.1 0 22.5 36.08 36.48 -04
8,1 7,15 3614 3615 -001 225 36.65 36.55 0.1
8,3 8 361 3625  -0.15 3 36.77 36.75 0.02
8,6 (%) 8 3633 3663 -03 2.5 36.36 36.72 -0.36
8,7 7,38 3634 3654 -02 22.5 36.64 36.85 -0.21
8,8 22.5 37.1 3695 0.15
36.401 36611 -0.21
8,98t/ 70362 3656 =036 225 36.58 36.87 @
1
8,10 715 36359 3662 =003 225 36.66 36.88 -0.22
8,11 715 3644 3654 -0 22.5 36.97 37.03 -0.06
8,12 7,10 @ 3662 =006 1lp 36.53 36.85 -0.32
@ 3653 367 =017 225 36.92 3695 -0.03
8,14 715 36.65 3675 -0.1 22.5 36.88 37.01 -0.13
8-15 715 36.63 3683 =02 22.5 36.63 36.83 -0.2
8-16 750 3656 3688  -0.32  22:00 3677 36.85 -0.08
8-17 7:15 3652 3675 =023 22:00  36.78 37.12 -0.34
8-18 7:15 3653 3662 -009  20:50  36.52 36.63 -0.11
36.52  36.69 ] 36.72 36.90 @
6] 725 3632 3635  -003 2030 3632 36.59 @
20t 9:00 3635 3660 -025 2300  36.56 36.61 -0.05
21
8-21 9:15 3645 3658 =013 2300  36.56 36.61 -0.05
8-22 7:00 3627 3638 -0.11 22:15  36.56 36.61 -0.05
8-23 730 3624 3648  -024 2230 36.72 36.68 0.04
8-24 7:30 0 3635 3650 =015 22:330  36.60 36.65 -0.05
8-25 730 3616 3621  -0.05 2300 3645 36.70 -0.25
8-26 7:30 0 36.07 3630  -0.23 0:00 3627 36.57 -0.30
8-27 7:30 0 3605 3628  -0.23 22330 36.65 36.71 -0.06
8-28 8:30 3629 3637 =008 22:00 3675 36.80 -0.05
36.26 3641 O] 36.54 36.67 @
8-29 - 7:30 0 3607 3628  -0.21 22330 36.50 36.65 @
8-30 7:30 0 3635 3645 -0.10 22330 36.54 36.66 -0.12
8-31 7:30 3627 3623 0.04 2230 3650 36.52 -0.02
9-1 7:30 0 3606 3614 -008 22:30  36.50 36.65 -0.15
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-continued

Date Time  Left Right AT Time Left Right AT
9-2 7:15  36.35 36.54 -0.19  21:30 36.44 36.67 -0.23
9-3 9:30  36.60 36.64 -0.04  23:30 36.97 36.95 0.02
9-4 7:30 3645 36.72 -0.27  22:30 36.98 36.97 0.01
9-5 7:00  36.35 36.67 -032  23:00 36.65 36.87 -0.22
9-6 7:00 36.72 36.76 -0.04  22:30 36.76 36.93 -0.17
9-7( 7:00 3674 36.84 -0.10  22:30 36.67 36.58 0.09
10

36.40 36.53 -0.13 36.65 36.75 -0.09
9-9 7:00  36.67 36.71 -0.04  22:30 36.77 36.92 @
9-10 7:15  36.61 36.81 -020  23:00 36.57 36.97 -0.40
9-11 8:30  36.87 36.70 0.17 22.00 37.00 37.15 -0.15
9-12 8:30  36.75 36.90 -0.15 22:00 36.95 36.75 0.20
9-13 7:00 3646 36.70 -024  22:30 36.98 37.09 -0.11
9-14 7:30  36.70 36.83 -0.13 22:30 36.90 37.15 -0.25
9-15 7:30  36.70 36.67 0.03 22.00 36.85 37.07 -0.22
9-16 7:30  36.38 36.40 -0.02  22:30 36.65 36.80 -0.15
9-17 7:30  36.31 36.50 -0.19  22:30 36.63 36.85 -0.22
9-18 36.35 36.37 -0.02  21:30 36.7 36.71 -0.01

® indicates text missing or illegible when filed

What is claimed is:

1. A method for determining a medical diagnosis, compris-

ing:

5. The method of claim 1, wherein said medical diagnosis
is one selected from left-hot/right-cold and left-cold/right-
hot.

6. The method of claim 1, further comprising:

measuring one or more symmetric vital signs;

determining a vitality state based on the symmetric vital

signs; and

making the diagnosis based on the vitality state.

2. The method of claim 1, wherein symmetric vital signs
comprise one or more of a temperature, a blood pressure, a
libido, or an appetite.

3. The method of claim 1, wherein said determining a
vitality state comprises computing a difference between the
symmetric vital signs.

4. The method of claim 1, wherein said vitality state is a
temperature difference between the patient’s left and right
sides measured substantially simultaneously.

organizing the one or more vital signs as high states and

low states; and

quantifying the patient’s health based on the high states and

low states.

7. A vitalimetrics system, comprising one or more sensors
configured to measure symmetric vital signs at substantially
the same time.

8. A method for quantifying the Eight Principles in tradi-
tional Chinese medicine, comprising:

measuring one or more symmetric vital signs;

determining a difference for the symmetric vital sign; and

associating the difference with the Eight Principles.
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