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Stress is the root of almost disease




Diagnosis area

— —

1. Stress assessment

2. Assessment of ANS function

3. Predictor of cardiovascular disorder
4. Arteriosclerosis / Peripheral circulatio
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What'’s the ANS ?

« The Aims of ANS -) To maintain homeostasis

® ANS innervated in internal organs, regulates key functions involuntarily through its 2 branch,
SNS (Sympathetic Nervous System) and PNS (Parasympathetic Nervous System)

® ANS acts for heart rate control including hormonal, enzymatic, respiratory, pulmonary,
urinary and uterine neural control

® SNS : Metabolic energy supply to the cardiovascular system for blood pressure,
heart rate and blood circulation control
® PNS : Organic protection, Energy conservation and restoration

Blood o : Digestive
Branch Heart beat vessel Respiration Pupill liquor Sweat
SNS Accelerate | Constrict | accelerate dilate Inhibit Accelerate
PNS Inhibit relax Inhibit coniract accelerate Inhibit

Recently, a lot of people suffers with somatic diseases without pathological abnormality.
It’s realized for the importance of the ANS

Diseases related to ANS dysfunction

Diabetes, Hypertension, Irritable Bowel Syndrome, Headache, Sudden Death after MI,
Depression, Anxiety, Sleep disorder




ANS analysis method

HRV(Heart Rate Variability)
Gastrointestinal Motility Assessment
Analysis for the Neurotransmitter in blood
Electrophysiological Assessment

GSR (Galvamic skin response)

Pupillary reflex



Most Reliable ANS Index, HRV
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Who need the SA-3000P

Chronic fatigue
Excessive stress
Functional indigestion
Headache / Migraine
Obesity
Adult diseases

Disease prevention and

(Hypertension, Diabetes, Hyperlipidemia) management by

Inertia, drowsy objective diagnosis
Failure of

the concentration & memory




Clinical research

P Oriental reference
1. Clinical reference research at 8 major hospitals in Korea
- Pusan University Hospital
- Donga University Hospital
- Seoul Baek Hospital of Inje University
- Eulgy University Hospital
- Thwa University Hospital
- Dankuk University Hospital
- Ghil University of Ghachun Medical College
- Sungshim University of Hanlim University

2. Clinical research for 2 years (from May 2001 to June 2003)
3. Acquired 3,600 normal cases
4. Build Oriental Reference for the 1st in the world and get its Patent

5. There are big difference of normal range between western and oriental
people



Comparison for the REF

3239 people(M:1753, F:1486)
 Male 1753 (40.8+11.4 years old)
« Female 1486 (39.71+12.8 years old)

Comparing to the data of HeartMath Research Center in USA
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Comparison for the REF
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1.HRYV

Heart Rate Variability



0.8->1.0->0.9->1.0 (sec)
845 -> 1049 -> 911 -> 1023 (msec)

Autonomic Nervous System which affects the sinoatrial node, is
changed every moment by internal or external environment.
HRY, heart rate variability is the degree of fluctuation in the length

of the intervals between heart beats.
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The History of HRV

o 18th Century Albrecht von Haller noticed heart beat
not regular

e 1965 Hon & Lee noticed that the beat to beat
interval changes are the first alteration before fetal
distress occurs. R-R change precedes HR change

e 1971 Sayers and others focused on rhythm
imbedded in beat-to-beat HR

e 1977 Wolf et al showed association of HR to
sudden death post MI
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The History of HRV

e 1981 Akselrod introduced Power Spectral
Analysis (PSD)

o Late 1980’s HRV confirmed strong predictor of
mortality after an acute MI

e 1996 Task Force publish Standards of
Measurement for HRV

Circulation 1996:93:1043-1065

e 2000 publications over the last decade, found
with a MEDLINE search, key word heart rate
variability "HRV”
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The history of HRV

The Task Force (1996)

Establish guideline about HRYV analysis in 1996

European |leart Journai (1996) 17, 354-381

Guidelines
Heart rate variability

St of phy gical interpretation, and

clinical use
Task Force of The of gy and The North American
Society of Pacing and Electr ay p of the Task Force listed in

- HRV STANDARD

Introduction of Pacing Electrophysiclogy to constitute a Task

The last two decades. the recognition of s £ 7% d"'m“'{,,w‘w"d‘”'”%_"
Eetee s ST e S GUIDELINE
cardiac death” . Experimental evidence for an associ- o e Pty sowmded
ation between a propensity for lethal arrhythmias and ool ol - Chinical
-n-d':h-hn-—lu;r-!—ﬂ-twrﬂﬂnlﬂ applications. and identify areas for future research

B S, IR T T By The European Society of

B At D i Cardiology
e e e e e . ST S L & The North American Society of

SR TR Pacing and Electrophysiology
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The concept of HRV

Under steady state condition,
the heart rate is
monotonously regular.

New concept

* 1929 Walter B. Cannon : continuous time

“homeostasis” St;rie_s :Iat_a from Biological Process
. B vary in a complex and
* Physiology — processes such as r\: H
all cells, tissues and — jinear way cies
organs maintain a static Heart rate, Riing “steady-sESEey
Blood pressure, condition

or “steady-state”
condition in their internal
environment

Nerve activity...

QO

Under steady state
condition, the heart rate
is also not regular.




The generation of HRV

_________________

. Emotional Effect ANS Disorder
' Thermo-regulation Internal Cardiovascular Diseasdles
+ Body Po_stur_e(BP) disturbance Neuropatl'_ny !
! Illumination Stress / Aging |
| etc...... etc..... i

Autonomic
Nervous
System

Fluctuation
of
Heart Rate

Cardiac
Inherent Rhythm
(SA node)

Proper ANS regulation lead to bigger fluctuation of HR



Analysis Method

HRV Signal Induction
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Analysis Method

Signal - View

Time axis
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Parameter

Time Domain Analysis

Frequency Domain Analysis

Mean HR
SDNN
RMSSD
PSI
ApEn
SRD

TP
VLF
LF
HF
LF norm
HF norm
LF/HF ratio
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Parameter — Time Domain

1.SDNN (Standard Deviation Normal to Normal)

- Standard deviation of total N-N intervals
- Reflect the variation of HR

HRV Tachogram

Standard
Deviation

) |'||II ,u.a po 0 K
l ¥4 fl il] hih H ’ : J‘ e I||I
#'l. r-lﬂ-l-FH r.-f.-——r. R e 'pi\linl\:Lqﬁﬁh”r-"-.n,l—i-llr .5.;"m " lJlHI-—Illrﬁ-l—'

HRV

Mean HR
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Parameter — Time Domain

1. SDNN (Standard Deviation Normal to Normal)
- Stress dissolution ability

Time Domain Analysis

Above 50 Good
25-50 Normal
15-25 Note

Below 10 High risk of

functional disorder
or disease
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Parameter — Time Domain

(Graphic view of SDNN)

1) HRV Tachogram : Irregular, complex as healthy

HRV Tachogram

Healthy

Unhealthy
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Time Domain

2) Histogram : X axis is RR interval , Y axis is Numbers

As the healthier, X axis is wide, and Y axis is low

Histogram

Healthy: wide.flat Unhealthy: narrow ,sharp
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Time Domain (SDNN)

3) RRV : Both X and Y axis indicate heart beats
For the healthier person, RRV spreads widely

RRV [=1=1Y]

Unhealthy : narrow,

Healthy :wide,
ealthy :wide, spread concentrate
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Time Domain

2. RMSSD

( Square root of the mean of sum of the square of differences
between adjacent NN intervals)

B Assessment of parasympathetic nervous activity which is one of
Autonomic Nervous Systems related to the heart.

B Before coming the heart dysfunction or disorder symptom , RMSSD
shows lower than the healthy person

-> SDNN decrease and RMSSD decrease (10))
: Increases the risk of heart disease
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Parameter — Time Domain

3. PSI (Physical Stress Index)
The pressure loaded on regulation system

— By the virtue of exercise or other physical activity, Heart Rate(HR)
increases
-> At the moment, HRV (Heart Rate Variability) lessens
-> increases the pressure loaded regulation system
-The degree of pressure loaded on regulation system, drawn from the time
domain parameters such as HR, the distribution of HRV & RR interval

Pressure Indlex

T
¢ _—
Normal High

Normal High

Healthy: green normal zone Unhealthy: higher stress lead to place
the bar on red higher zone
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Time Domain

4. ApEn (Approximate Entropy)

Statistic value of complexity for the beat to beat
interval

— Healthier person has higher value

5. SRD (Successive Approximate Entropy)

compare the fixed section of fore part as baseline
with the change degree, result of rear part during
the test
- Index to judge if the regular status keeps going
- If the value is ‘T, it indicates the regular status
maintains

30



Parameter — Frequency Domain

1. VLF,LF,HF

1. VLF (Very low frequency)
- 0.0033-0.04Hz
- provide the additional information of sympathetic
and parasympathetic nervous system

2). LF (low frequency)
- 0.04-0.15Hz. Also known as “Mayer” waves.
- Relative low frequency element in adjacent 0.1 Hz to control the blood

pressure and reflect the activities of mechanism
- Seems to be related to both SNS and PNS activity

3). HF (High frequency)
- 0.15-0.4Hz
- Respiratory band : Relative high frequency element related to
respiratory activity

- Indicative of parasympathetic nervous system (vagus nerve) 3



Parameter — Frequency Domain

TP VLF LF HF TP VLF LF HF

Healthy Unhealthy

Reduction of TP Reduction Reduction of LF = Reduction of |
of VLF HF
*Decreased ANS function = | *Lessen the . *Loss of energy .~ *Chronic stress
- *Lowered regulation ~ abilityof body . | *Fatigue | *Aging
. competence - temperature . | *Insufficient Sleep . *Reduced
*Decreased ability to cope | | regulation . *Lethargy electrical
with the requirement .| *Hormone stability of heart
of continuously changing : . disorder : *Functional '
environment : indigestion

32



Frequency Domain

2. LF norm, HF norm
- The ratio of value subtracts VLF from Total Power to LF or HF
LF norm = LF /LF + HF -> Sympathetic nervous system
HF norm = HF /Lf+ HF - > Parasympathetic nervous system
- Reflects the regulation and balance degree of autonomic nervous
system.

3. LF / HF ratio

- Reflects the general balance degree between sympathetic and

parasympathetic nerve by LF:HF ratio

- This value 1s direct proportion about the activity of sympathetic
nerve. In the other hand, 1t 1s inverse proportion about the activity
of parasympathetic nerve.
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Frequency Domain

4. Autonomic Balance Diagram

: X axis is LF, Y axis is HF

If LF and HF value are in normal range, the spot marks around the
center. Otherwise, in the 1ll state, fall down from the center.

Autonomic Balance Diagram

High Frequency(Ln)

Low Frequency(Ln)

High Frequency(Ln)

Autonomic Balance Diagram

=

Frequency(Ln)



Parameter — Frequency Domain

(LF/HF ratio)

1) SNS & PNS: relative ratio between sympathetic
and parasympathetic activity

SNS PN5

= (Rd)

(ade

Healthy: balanced state
SNS vs PNS = 6:4 ,6:5 ,4:6
(Upper tone of SNS)

SMNS PM5S

=

(o) (Bdd)
Unhealthy: ANS dysfunction

SNS dominant state
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Parameter — Frequency Domain

2) Emotional State: reflects stability of the
emotional state based on LF/HF ratio

Emotional State

Healthy Under emotional Stress
At the middle green zone, ~ Low : depression mood
steady emotional state - High : Anxiety mood
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Healthy vs Unhealthy

Healthy

HRV Tachogram

illi

Stress Index

Pressure Index

Normal High

Emotional State

Low

TP VLF LF HF

High Frequency(Ln)

RRW

SMNS PMS

Autonomic Balance Diagram

Unhealthy

HRV Tachogram

Histogram

Stress Index

Pressure Index

Mormal

High

Emotional State

@

Low Frequency(Ln)

TP VLF

LF HF

High Frequency(Ln)

RRAWV

SMS PMS

-

Autonomic Balance Diagram

*

Low Frequencyi(Ln)
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HRV Report
DDR (Direct Diagnosis Result) Report

ANS Balance Test Report
(for professional) (for the patient)
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Part2. APG

Accelerated PlethysmoGraph



Plethysmograph (PTG )

- Regional classification: carotid pulsation, radius arterial
pulsation, femoral arterial pulsation

- Classification by detection method: Oscilation, Plethysmograph

- Artificial processing of Plethysmograph: PTG, VPG, APG

Artificial processing of the Plethysmogr

Plethysmogram(PTG)
- Basic wave form 1st Diff.

Velocity Plethysmogram(VPG)




APG waveform

e a : Basic point to evaluate APG
waveform

e b : Cardiac constriction power
(Cardiac output)
— The deeper (-) value is better shape

e c : Arterial Elasticity
— Higher (+) value is better

e d: Remaining blood volume

— Higher value, smaller (-) value is
better

o Differential Pulse Index( DPI):
b-c-d / a
* The gradient of b, d point

: vascular state and its aging degree

a1



Accelerated Plethysmograph (APG)

Classifving the wave type as agin .

<Wavetorm Classification=>

:Vessei| .

51&1& , ‘l' I|I I{'\J{ 1
_ ¥

Level ti |

7 levels
by the
vascular
state o a5,

s o000

ao0o0080

o000

<Arteriosclerosis Progress>

Blood circulation and its vessel
are good

Current blood circulation and its
vessel are good, but may go bad

Start to get aged in the vessel

Not good at the blood
circulation and aged state
in the vessel

Blood circulation disorder
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APG REPORT

PERIPHERAL CIRCULATION REPORT

(Test for Aging Progress of Blood Vessel)

ACCELERATED PHOTOPLETHYSMOGRAPH REPORT

I Name ‘ RESNICK ||ChartNo_} 03 ‘\Gmfpge{ M/ 2z ‘ Date ‘2009—04—241&30 |

This is the early predictor of peripheral circulation disorder and blood vessel aging through analysis of the state of blood
circulation. We do this by measuring vascular elasticity and stiffness levels with signals monitored from a fingertip.

.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Pulse Wave (Basic Waveform) Accelerated Pulse Wave (Analyzed Waveform)

1. Wave analysis result

NSl ks S S S S P R
BN N SN NN NSNS NN NSNS N SN NSNS NENNENENENNENEENEENEEEEEEEEEN
sis of the Vessel Status

/

E ;«ean Heart Rate: Level Analysis: :

.
: s |/ — .+ i 2 Vascular state
" ‘ iy LN 3: 0.0% :
= Wave Type: : o 0.0% - -
| g = ¢ analysis result
n 73 0.0% .

.
:IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII ]

i Waveform Analysis

- IllIIlIIlIIlIIlIIll_llllllllllllllllllll.
:- ITEM .MEASUHED VALUE BELOW NORMAL NORMAL : ABOVE NORMAL : -
S o S | O | — - 3. Result comparing
:_ (Slre(sfglwer) _7302 _ E - -
D ety | 40— - to similar aged
: (F!emaimrfgnlgxfﬂ Volume) _1 ?3 _ :
HIMm!rﬂIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I.

Your blood vessel state and circulation are very good. Keep the current condition with the proper lifestyle and people

regular physical exercise.
4. COMMENT

APG v2.1.2
43
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Parameters

1) DPI (Differential Pulse wave Index)
: Aging degree of the blood vessel
b-c-d / a
bigger (-) value means younger state in the vessel

2) EC (Eccentric Constriction Power) — b/a
: Cardiac constriction power. Bigger (-) value means
better state in the peripheral circulation

3) AE (Arterial Elasticity) — c/a
: The degree of arterial constriction and relaxation
function. It reflect tension of the wall in the blood vessel.
The bigger (+) value is better.

4) RBV ( Remaining Blood Volume - d/a
: It reflect remained blood volume after arterial
constriction. The higher value, smaller (-) value is better
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Clinical significance

v Peripheral blood circulation disorder

v Early detection of arteriosclerosis and its processing
vV The cardiovascular system dysfunction including
myocardiac infarction

v Judgment about Medicine treatment
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Clinical cases (pre, post-treatment)

level 6

level 3

Pneumonia

Diabetes
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Abnormal artery with plagues

Normal artery
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Cautions for measurement

Do not move or talk during the measurement.

Do not exercise and relax about 10 minutes in measuring room before taking
measurement.

Do not strain and then take regular breath. Refrain slow breath during taking
measurement.

Keep the height of the sensor same to the heart.

The measurement should be taken with eye open.

Consult with doctor in case of arrhythmia or cardiac disease.
Measuring in the morning recommended

Refrain from smoking, taking drug or coffee 3 hours prior to the measurement.

Refrain drinking the day before taking measurement.

Refrain from wearing accessories (ring, watch, manicure on a nail) that may
interfere accurate measurement.

Avoid measurement after meal.
Keep quiet and comfortable conditions in the room.
(room temp.22C ~26C)
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