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Statement of the Problem: Several studies attempt-
ed to predict patient’s deterioration or progress us-
ing a combined score. However, since the combined
score is just numeric value that combines many pa-
rameters, it does not provide the multidimensional
health status or where to go from here, how to eval-
uate alternative treatments, etc. Medicine in general
including cardiology, does not have one acceptable
and explicit framework that defines the position of
a patient in the cardiovascular health space, her/his
target zone and paths (interventions) from the cur-
rent position to the target. This makes it difficult to
decide about the costs/benefits of each alternative
treatment and even more to quantify effectiveness
and visualize it in a way that both the doctor and the
patient can understand it. According to this approach
we use the BP pulse shape as indication to the car-
diovascular status of the patient and create a contin-
uous space spanned by its N dimensional features.

Method: The theoretical framework we suggest is
that of fuzzy sets, where each patient get different
level of membership in different pathological and
healthy conditions i.e. we view health and sickness in
different diseases as a continuous space, where sub-
jects do not fall into one category or another but are
pointsin this continuous space. Their position defines
their health condition in a certain moment in time
and changes dynamically with the interventions. The
methodology was to do a multicenter study, record
the BP pulse wave continuously over long periods of
time and in parallel use continuous or frequent BP
measurements. In one clinical study in Fresenius Kid-
ney Care, St. Louis the trial was done on 14 patients,
each patient had 2-4 sessions and each session was
about of 4 hours. PPG (Photoplethysmogram) has
been recorded continuously by a watch with finger
optical sensor probe and compared to CNAP continu-
ous hemodynamic monitor. In another clinical study

done in a Calcutta hospital for hypertensive and di-
abetic patients, we used the same watch for contin-
uous recording of PPG and use ABPM (Ambulatory
Blood Pressure Monitoring) every 15 minutes for
24 hours on hypertensive and diabetic patients. In a
third center in Meir Hospital in Israel, recording with
the same watch was done during stress tests, where
each 2 minutes BP is measured and ECG is measured
continuously. Also, cardiac output has been mea-
sured in the beginning and end using echocardiog-
raphy. Using 2-4 light wavelengths allowed us also to
interrogate the capillary bed at different penetration
levels to estimate features related to the microcircu-
lation.

In the course of recent decades, various logical re-
ports have analyzed the connections between physi-
cal movement, physical wellness, and cardiovascular
wellbeing. Master boards, gathered by associations,
for example, the Centers for Disease Control and
Prevention (CDC), the American College of Sports
Medicine (ACSM), and the American Heart Asso-
ciation (AHA),1-3 alongside the 1996 US Surgeon
General’s Report on Physical Activity and Health,4
strengthened logical proof connecting ordinary phys-
ical action to different proportions of cardiovascular
wellbeing. The overall view in these reports is that
progressively dynamic or fit people will in general
grow less coronary illness (CHD) than their station-
ary partners. On the off chance that CHD creates in
dynamic or fit people, it happens at a later age and
will in general be less serious.

Upwards of 250 000 passings for every year in the
United States are inferable from an absence of or-
dinary physical action. Also, considers that followed
huge gatherings of people for a long time have re-
ported the defensive impacts of physical action for
various non-cardiovascular interminable infections,

Note: This work is partly presented at Global Cardiology Summit held at October 22-23, 2018 Osaka, Japan



Insights in Pediatric Cardiology

Short Communication

2020

Vol. 4, Iss. 2

for example, non—insulin-subordinate diabetes, hy-
pertension, osteoporosis, and colon cancer.4 inter-
estingly, we see a higher pace of cardiovascular occa-
sions and a higher demise rate in those people with
low degrees of physical wellness. Indeed, even mid-
life increments in physical action, through change in
occupation or recreational exercises, are related with
a decline in mortality.5 Despite this proof, be that as
it may, by far most of grown-ups in the United States
remains successfully inactive; short of what 33% of
Americans meets the insignificant suggestions for ac-
tion as laid out by the CDC, ACSM, and AHA master
boards.

Findings: In all the three studies which provided tens
of thousands BP measurements with simultaneous

BP pulse shapes, we did fuzzy clustering algorithm
we developed to cluster the pulse shapes in the N
dimensional feature space and minimize dimension-
ality by looking for the smallest dimensionality space
and its 2D projections. By doing it we discovered that
different health conditions fell into different clusters.
For example diabetics tended to fall into a cluster of
their own, where the severity of the diabetic condi-
tion indicated the position between diabetic centroid
and healthy subjects.

Conclusion: The finding concluded that different
health conditions can be defined by the BP pulse
shape clustering generates a continuous health
space, cluster centroids that represent various pulse.
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