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Our History

*Acquired Patents of APG Analyzer in Korea

FDA/CE/CFDA approval for Max Pulse

‘Devel t of Infrared Th hy Devi
cvelopment ot thirared Thermography Levice CE/FCC/CFDA/MHLW approval for Smart Pulse

*Devel t of ANS Anal
evelopment O nalyzer *CE/CFDA approval for IRIS XP

2000 2001 ~ 2009 2010~2018

* Established *Built Asian HRV Reference for the 1stin the world -Development of Healthcare Web/Cloud

Platform
*Built HRV Reference for pediatric & teenager

_ *Development of IRIS-QT for monitoring
*Acquired Patents of ANS Analyzer in Korea & Japan of COVID-19

FDA/CE/CFDA approval for SA-3000P



Our Products

We are a leading manufacturer of Medical Devices for the World-Class Cardiovascular Screening & Digital Infrared
Thermography Imaging Technology.

SA-3000P

ANS Analyzer
For Professional Use

Smart Pulse

The World’s Only

Personal Cardiovascular

Screening Device

Max Pulse

A ka4

Max Pulse

State of The Art
ANS & Cardiovascular
Health Analyzer

i
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IRIS-XP

: Digital Infrared Thermography

System

IRIS-QT

Digital Infrared Thermography
System for Quarantine



Part 1. Max Pulse ?




Max Pulse?

The Test Analyzes
«Overall Cardiovascular Health Max Pulse

Heart Rate Variability & Mean Heart Rate

Elasticity of Artery & Peripheral (Arterial Stiffness)
«Aging of Blood Vessel & Blood Circulation
*Mental/Physical Stress & Resilience to Stress

« Autonomic Nervous System Function

The Max Pulse provides measurements using Heart Rate Variability & Accelerated Plethysmography to
access overall Cardiovascular and Autonomic Nervous System Function

It Is a useful tool In assisting health-care practitioners, technicians, and individuals in the early detection
of cardiovascular related issues. The test will also help assess nutraceutical and/or pharmaceutical needs.

Through periodic screenings and treatments (exercise, diet, and supplementation etc.), one is able to
monitor the effectiveness of these changes and how they relate to the person’s cardiovascular,
autonomic, and overall health status.




Why Should You Use Max Pulse?

@ High Usability
« Easy, User-friendly [1 MIN Screening Available], 100% Non-invasive (FDA Class 2)
« Compatible with both Windows & Mac OS

« Support 7 Languages (English/German/Spanish/Chinese/Japanese/Thai/Korean)

@ Unigque

« Cardiovascular Screening (World-Top Class APG analysis technology)
« Autonomic Nervous System Function Test (World-Top Class HRV analysis technology)
« Widely applicable from Pediatric to Adults

* Provide both Asian & Western Clinical Reference (The World’s Only)

M Reliability
e« Built ASIAN Reference for the 1stin the world
- FDA, CE, CFDA, MHLW approved

« Acquired Patents of HRV & APG Analyzer in Japan & Korea

« Development on the basis of more than 200 clinical papers including SCI Level



What Max Pulse Screening Will Tell You - HRYV -

FREQUENCY DOMAIN ANALYSIS:

TP: Total Power, combination of the 3 frequencies
VLF: Very Low Frequency

LF: Low Frequency

HF: High Frequency

HEALTHY
TP VLF LF HF TP VLF

UNHEALTHY

LF

HF

Reduction of TP: Decreased ANS function, decrease in regulatory
competence and a decrease in the ability to cope with environmental change.
Reduction of VLF: Decrease in the bodies ability to regulate body

temperature and hormone levels.

Reduction of LF: Loss of energy, fatigue, insufficient sleep and lethargy.
Reduction of HF: Chronic stress, aging, reduced electrical stability of the

heart.

AUTONOMIC BALANCE & STRESS REPORT

Name Damon

Autonomic Nerve & Stress Test

It analyzes the variation of heart beats to know about the physical and mental stress state and the balance status of autonomic nerve system,
And it helps to maintaln the healthy status by predicting the stressful disease, cardiovascular disease and the risk factor of adult disease.

HRV Tachogram
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Stress Score 55

From the basis of scare 50, the stress is less as it s lower,
while the stress is more as it is higher

Comment

You have now normal heart rate.

Gender/Age

M/ 34 Date

Mean Heart Rate

Ectopic Beat

Vaery Bad Bad

ANS Activity
Fatigue Index

Electro-Cardiac )

Stability
Highly Unbalanced

ANS Balance

Low Normal High Very High

Physical Stress
Mental Stress

Stress Resistance B

Autonomic nerve function and the metabolic modulation function are normal.

Fatigue index has been in the middle level.

As sympathetic nerve has been activated, you can feel unstable emotionally. Try not to feel gloomy, iritated, and

nervous and you need to take improve stability with light exercise and proper rest

Your physical stress level and stress resistance are in the middle level. However, as you have a lot of mental stress,
you may temporarily feel gloomy. irritated and nervous. You need to release mental stress with proper rest.

Dietary supplements like Vitamin B8, Calcium, Magnesium, Glutamine and Folic acid will be helpful. For exercise
prescriptions, it may be helpful if you have meditation, pray and deep breathing every day, and do regular exercise

and take a sufficient sleep.

05-19-2016 16:32

73

0

Normal Good  Excellent

Unbalanced Balanced

ANS Activity

ANS Activity: It indicates the activity of Autonomic Nervous System
function and its regulation competence.

Electro-Cardiac
Stability

Electro Cardiac Stability: It is decreased because of chronic stress and
lowered Electro Cardiac Stability may make a risk of cardiac disorder.

Stress Resilience BB

Stress Resilience: As an indicator of how much we are adaptable to the
stress, it will be greatly resistant to the stress in the healthy people under
the same stress while it will be lower in resistance

for the unhealthy people if they lose the resistant ability in the

body or have a weak autonomic nerve system function.



What Max Pulse Screening Wil Tell You - APG -

Wave Type: It displays the distribution of the aging level in
percentage for your blood vessel by 7 Types.

e percentages may be spread out or 6 in a given wave type
(Th b d 100% in a gi )

LEVEL 1
Blood circulation and artery state is great!

LEVEL 2
Blood circulation and artery state is good but a slight build up is beginning to occur.

LEVEL 3 & 4
Blood circulation and artery state is becoming poor and build up is starting.

ﬂﬂ* J\u“ ”

LEVEL 5
Blood circulation and artery state is bad and build up is increasing.

LEVEL 6 &7
Blood circulation and artery state is very bad and build up is becoming serious.

N

ACCELERATED PHOTOPLETHYSMOGRAPH REPORT

Name Minsu

MEASURED
VALUE

AE i
PE 51 I

Gender/Age F/38 Date

sUB-
OPTIMAL

09-28-2018 16:58

ITEM NORMAL OPTIMAL

Arterial Health Test

it is the test that shows the aging of blood vessel and peripheral blood circulation status by analyzing the minute signal detected at the finger tip.|

Analysis of Pulse

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

Vascular Health Analysis
ITEM MIEASURED | SOB- AL NORMAL | ORTIVIAL . I
ven | 50 f e Arterial Elasticity: It shows the degree of the blood flow and
a ate f’ AE ]
J A contraction power of artery from the heart to other parts of the
\ | 7 e 51 [N
Wave Type TYPE-1 “ bOdy.
Y 2 i i et
Level Analysis ‘ Peripheral Elasticity: It shows the degree of the blood circulation of
Level 1 2 3 4 5 6 7 . . .
= mon | % | saon | asx | oo | oox | oo | peripheral blood vessel delivering to the furthest from the heart.
- O000000
States
Excellent 7 Good Careful Warning Bad Very Bad ‘

Comment

Your vessel state and blood circulation are very good. You are recommended to keep the current condition with the proper
life tendency and regular physical exercise.




Clinical Research

How to Builld ASIAN HRV 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
- lhnwa 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 ASIAN HRV Reference for the 1st in the world and get its Patent



Comparison for Asian & Western Reference

Difference of Reference Value between Asian and Western people
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Certificates & Patents
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e The Impact of the Components of Metabolic Syndrome
International Journal of Psychophysiology on Heart Rate Variability: Using the NCEP-ATP III
o o reentelis and IDF Definitions

KYOUNG-BOK MIN, M.D., Pu.D.* T JIN-YOUNG MIN, Pu.D.,* DOMYUNG PAEK, M.D,, Sc.D.,*
and SUNG-IL CHO, M.D., Sc.D.*
From the * mdwmmmmaummmnwmﬁmumm.m

of Korea; and of Occup and Environmental Medicine, Ajou University School of

| |
Medicine, Suwon, Republic of Korea
I I a a p e S ' Sz S - "
nmnbﬂi!y (HRV) in Korean adults.
| l C I Methods: Data were collected from family health i d from ber 2003 through

Reactivity of heart rate variability after exposure to colored lights in healthy adults
with symptoms of anxiety and depression
Chang-Jin Choi *, Kyung-Soo Kim *, Chul-Min Kim *, Se- Hong Kim *, Whan-Seok Choi **

£ Depwromens of Family Meskcine, Sasd St Misy Hopia, College of Mtiche, The Cahali: Unéversiy of Kores, Seoed, Repadfic of Kores
® Deproment of Fawely Medkcine, St Viscenss Hospid (odige of MedScine, The Camalic Univessity of Karen, Sawes-54, Gy oonggi-n, Republic of Kores

January 2004, and 1,041 subjects consisting of males mdfnmﬂklayd!ﬂ-a7ywmmﬂu:ludodm this
study. Measurement of the 5-minute HRV and several examinations for MetS were completed. The HRV

wandymdﬁlboththnﬂms‘ in with the dard devi af NN (SDNN)] intervals and the
ABTRGES IR0 ANEEASE di with the low freq lw)mdhlgbﬁquylm}mmnmkmﬁmdoﬁmd
prrrT— Sudies on b e color specific light ffects have been reparted The byﬂmaﬂnﬁzafﬂw ional Chol ion Program’s Adult Treatment Panel IIl (NCEP-ATP I1I)
Received 15 Janaary 2010 Mmm'mnammmwmha_umhman-dummma and the iabetes Federation (IDF).
mrﬂu;::};sﬂ_.mo Results: There were ificant differences in the MetS components and HRV indices between the two

Awaiabie ontise 1Ocnbes 2000 -’ﬁﬂl\’ ﬂ!pmdhﬁym-mmmmvmulmmm

sign

groups (with vs without MetS). The adjusted means of the HRV indices in the group with MetS were
- l@mﬁmdy lower than those in the group without MetS (P < 0.05). Furthermare, a significant negative
e b {Amax m:m om, 108 kax 041 W), (\mx 765 m, 620780 mumn ) 3d was found b all s of MetS and the HRV indices; additionally, as the number

S We have published more than S R T sty

L_..__ Blo.

(HF) rexctivity and the root mean s differens in e an of
depressed (p<.0%) a:;nim Mv<m)umummnemm:mu vascular disease, though we currently do not have sufficient information to ldnnhfy the cutoff values for

. . " . the HRV indices. (PACE 2008; 31:584-501)
with both symptoms. However, lmuﬂpﬂuhmwmmddq—mnﬂ
- v il el 1o
= 200 Clinical Papers including SCI Leve e r
© 2010 Elsevier RV. All rights reserved. Introduction indicator of outcome in the
Matahnli N 1 1vnd hﬂnn mdinplﬁantlw‘llhcard.bnmﬂrﬁ
b the 6l oprion: (Me!s)i.s mellitus, lndntherumdiﬁm“"“
ng of gl insulin oy
1. Introduction (inchuding brain stem, limbic system, and cerebral cortex) that share . . mydzhnm central obesity, dyslipidemia, and hy- "m’&".':“w";’."g' ll?qutsdhmdensd-
inputs from the visual photoreceptor sysem (Hattar et al, 2006; ion, each of which is a risk factor for car- sl atBk mnumk:mntmlmdm—
Humans are very sensitive to light (Cajochen et al L 2005; Lockley  Vandewalle et al, 2006 2009). In this manner, light is directed to the ovascular disease.! This syndrome is increasing fram o R .
et al, 2003) and even a light intensity of only 15 lux can shift the  brain areas regulating the autonomic nervous system (ANS). ] in importance due to its becoming more common {siak of casd o inim‘livul-
cireadian system (Wright et al, 2001} In addition to regulating Heart rate varisbility (HRV) has been used to etimate the in-averalmunhiu“mdbemmﬂhhovmtn ixabs viiihs thase di um‘mh"“"
circadian rhythms (Ascholf et al_ 1969; Lewyetal, 1984), light ako  modulation of autonomic activity of the heart in response to intemnal mmhmm 3 HRV is e
elicits acute physiological effects in humans such a5, a2 rapid  or external stimuli (Pumpriaet al, 2002) HRV measurement has been .n ﬂy“dhdwglmddgm a good marker mcmi!mlngul\‘liwm
suppression of melstonin (Brainard et al, 2001, 1997), increased  suggested a2 useful tool for the evaluation of the short-term effects Heart rate variability (HRV), lar Fr and of car-
alertness {Cajochen et al, 2000), heart rate (Scheer et al 2004) and  of ighton human physiolagy (Rechlin et 2L, 1995; Schifer and Kratky, of cardiovascular disease, has been widely used to  diovascular diﬂlﬂ A mﬂﬂi’h increase in
thetic nerve tone (Sakakibiara et al, 2000) These non-visual — 2006). Among patients with sexssonal affective disorders, only assess cardiac autonomic balance due to its non- disease lﬂq,
effects of light are mediated by 2 melanopsin-based photoreceptor,  respanders to bright light therapy showed an increxse in parasym- S ek andhlghmpuhbilltyu averlhepuﬂvwm nnd‘th!ainmhu
whichis highly sensitive i the shortwavelength of visible light (blue)  pathetic tone; however, no reaction was cbserved among non- D i HRV is 0 be st been an in the occur-
(Cajochen et al. 2000; Thapan et al, 2001; Warman et al, 2003; mmmmmmﬂs(mﬁetilﬁs}. rence of MetS.* This uudy was undertaken io
Lockey et al, 2003; Yasukouchi and Ishibashi, 2005). Retinal The lities and Jow HRV the MetS and vari-

ous HRV indices in terms of time and frequency.
For this purpose, we campared the differences in
HRYV indices (standard deviation of NN intervals,

Addross fox ropeints: Sung.1l Cho, Profimsar, School of Public  SUNN; high-frequency component, HF; and low-

photosensitive ganglion cells project to the suprachizsmatic nucleus Mma&mq:mamm;dm:m:wy

center) through the retino-hypothalamic wact and multi-  explain the in these
synaptically to the pineal gland as well as to various other brain areas  (Camey et al, 2001; Lavoie et al, 2004) Patients with 2 major
depressive disorder (Agelink et 2l 2002; Licht et al, 2008) or anxlety

This study did not indicata poteatial conflicts of intarest, in-
o B sl Tutaat”

disorder (Licht et al, 2009; Thayer et al_ 1996), as well a5 individuals et LF) with
: it PO o, PPOTE 1 dyspharic emotional states (Bieil et al, 2008; Dishman et al. Univasity, Changao g Yoogsun-dong 28, Secul. Repabisc of mAmtbomMsts Furthermare, the HRV indices
m,um.-mﬂmqlnm.sés::‘n:mm :IW) "":':: m:‘:::‘:;:;m‘mm Koraa 110-799. Fax: +82-2-3273-1697; omail: acke were iin d with the number of
Seoul 137-04Q Repabiic of Korea Tel: + 2 2 D58 2804; o 4 2 22258 2907 Sponse asocia depres:
E-mailadtess: fuchcbgu oo (;l.-snu\ ! suggested a5 a sign of psychological dysfunction {Shinba et al, 2008). Rocsivod &pm 2007; ruvised Jamuary 16, 2008; ac- Malscnmpnmhudnftheulh:i‘:ggmmﬁnnd
05727605 - e ot mamer © W10 Ekevier BV, AD (s reserved !
i S ©2008, Tho Authars. Journal ion 2008, Publishing, Inc.
584 May 2008 PACE, Vol. 31
Karean Journal of
Koresn | Fam Med. 2011,32:324-360 hitp:/c doi.org/10.4 082/ Kifm 2011 32.6.334 TRAUMA IN PSYCHIATRY Print ISSN 1738-3684 / On-ine ISSN 1976-3026
hetpCiTcx. oL 0rg!10.4306/p1.2011.8.4.297 OPEN ACCESS

Basaline heart rate variability in children and adolescents with vasovagal

Association of Heart Rate Variability with | pising _ =
the Framingham Risk Score in Healthy Running Tite: Comparison of heart ate variabity in vasovagal syncope
Adults Abstract

Purpose: This study aimed to evaluate the autonomic imbalance in the syncope by comparing the

Post-Traumatic Stress Disorder, Depression, and
Heart-Rate Variability among North Korean Defectors
hﬁﬁmhﬂtlﬂnﬂdﬂhﬂﬂ]nvﬁm@dmﬁﬂmaﬂhﬂwdﬂu‘ Meathods: To

characterize the autonomic profile in children experiencing gal I  the HRV of Wwp"m‘mm'»mm%wm"
L i Tl 4 e o2 23 patients aged 7-18 years and 20 healthy children without any llhlhlil_"m:hhms. Sang-Ho Shin', Eun-Jeong Hwang® and So-Hee
Cheol Seung Yoo, Kayoung Lee'*, Sang Hoon Yj, Jun-Su Kim', Hee-Cheol Kim e = oy 13 yeu ok The - A
School of Computer Aided Science & Institute of Basic Science, Inje U ity, Gimhae, 'Dep. of Family indices were calculzted: root mean square of the mnmmmmmmmm
Medicine, Busan Paik Hospital, Inje University College of ine, Busan, *Schoal of Computer Engineering and all average R-R intervals (SDNN); and frequency domain indices indluding high frequency(HF),
Ubiaui H Y Inje University, Gimhas, Korea frequency{LF), lized high fi Ve d low fi y. and low frequency to high
frequency ratio (LF/HF). Results: Patients with syncope had significantly different HRV values from thase The S gy iptoms of = disorder (PTSD) o Prs Py e
of healthy children. The Student t test indicated significantly higher values of SNDD(60.46msec of suiaidal ideati _—_"’j '_' ion b these ani b —-&m'—_,— ibility of using HRV as an ob-
Background: The atm of this study was to igate the by heart rate (HRV), the vs.37.42msec, P=0.003) and RMSSD (57.90msec vs. 26.92msec, P=0.000) in the patient group than in
Framingham risk score (FRS), and the 10-year risk of coronary heart disease (CHD) development amang Korean adults. the control group. In the patient group, RMSSD (80.41msec vs. 45.89msec, P=0.015) and normalized nn- Atﬂinmm—h(—mng)u&hﬁunﬁﬁ-ﬁkm—_ﬁh
Methods: The subjects healthy Korean adults recrutted from a health check-up center. The FRS and 10-year risk of HF(61. 18msec vs.43.19msec, P=0.022) were significantly higher in adolescents than in preadolescents, Muligh TSD (MMPI-PTSD);
(]mww;r;:m 2 e : whereas normalized LF{38.81msec vs. 56.76msec, P=0.022) and LF/HF ratio[0.76 v=. 1.9, P=0.041) M l)mmﬂmﬁnhmﬁdmmm“mw&
" - 1l - 1 m.ﬂ Mw mlmn(‘mm
Results, The FRS tn men was with th of all normal to normal RR-intervals (SDNN); e S oy lowein oo E o pxoup S o MMPI-PTSD scores revealesd an Rovalue of 13.8% (Adj. F=0.138, P2 695, p=0.041), and a regression analysis of DI em 9 and MM-

have significant differences in HRV values between adolescents and preadolescents. Conclusion: The "’m_w-m‘”u‘xmkmmlh&“k&mmwﬂn

the root mean square successtve difference (RMSSD); the percentage of successive normal cardiac inter-beat intervals results of this study indicated a decreased sympathetic tone and increased vagal tone in children with T Sicting MMPI-PTSD.
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INTRODUCTION

Heart rate varishility (HRV'), the variation in the cardiac inter-
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As of December 2010, more than 20,000 people had defect-
ed from North Korea, many suffering from hunger and dis-
eases almost to the point to death.* The need for medical at-
tention among North Korean defectors is expected to increase
in the future, especially for mental health care, which plays a
key role in successful adaptation.? However, despite their dif-
ferent cultural background and the hardships they have expe-

mental difficulties, Many North Korean defectors experience
of human nights, the escape process, hardships related to liv-
ing in a third country, separation from family, death of family
and friends, various physical diseases, and fear of being ca-
ught, captured, or being refused refugee status? These expen-
ences are not solated; they are generally very complicated and

*Carresponding Author: Kayoung Lee beat interval over time, has emerged as a3 quantitative markes of rienced, few systematic studies have focused on mental health mmmmmﬁmmm&
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fibrillation, sudden cardiac death™” and increased mortality. !
Several studies have found that lower HRV is associated with 2
higher risk of coronary heart disease *” Numerous studies also
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Part 2. Background Theory




Background Theory

HRV theory I Stress Assessment

P
APG theorx ‘ Aging of




Part 3. How to Measure Stress & ANS Function
|[HRV]




Heart Rate Variability?

HEART RATE VARIABILITY

754 ms 828 ms 845 ms 730 ms 715 ms

Heart rate variability or HRV Is the physiological phenomenon of

the variation in the time interval between consecutive heartbeats in milliseconds.

 Higher HRV has been found to be associated with reduced morbidity and mortality, and improved psychological
well-being and quality of life.

* It's not the same as the heart rate (beats per minute) increasing and decreasing as we go about our daily business.



HRV Reflects Autonomic Nervous System

HRV is regulated by the autonomic nervous system (ANS), and its
sympathetic and parasympathetic branches, and HRV is
commonly accepted as a non-invasive marker of ANS activity.

The ANS helps you respond to daily stressors and regulate some
of your body’s most important systems, including heart rate,
respiration and digestion.

What is Autonomic Nervous System?
*Main Function: Maintaining the Homeostasis as a control system of our internal organs

*Branch: SNS (Sympathetic Nervous System) & PNS (Parasympathetic Nervous System)
=Acts: Heart rate control including hormonal, enzymatic, respiratory, pulmonary, urinary and uterine neural control
*Diseases related to ANS dysfunction:

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




HRYV Reflects Your Autonomic Nervous System

R-R Interval i |
— ———l | — | ————) | —

7V V/ YV, W V1 P VA VRN VLW V1

Heart Rate Fast = R-R Interval is Shorter = SNS [Fight]
Heart Rate Slow = R-R interval is Longer > PNS [Resf]




HRV Analysis Method
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HRV Parameters

Time Domain Analysis

Frequency Domain Analysis

Mean HR
SDNN
RMSSD
PSI
ApEn
SRD

TP
VLF
LF
HF
LF norm

HF norm
LF/HF ratio




HRV Parameters [Time Domain Analysis]

 SDNN (Standard Deviation Normal to Normal)

- Standard deviation of total N-N intervals

- Reflects the Variation of Heart Rate

- Indicative of Autonomic Nervous System Function

- Indicative of the overall health condition & immunity

HRYV Tachogram
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Deviation | |
g | ‘ |
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HRV Parameters [Time Domain Analysis]

* RMSSD

- Represents the strength of your Parasympathetic Nervous System
- Before coming the heart dysfunction or disorder symptom, RMSSD shows lower value.
- SDNN & RMSSD decrease - Increases the risk of heart disease

* PSI (Physical Stress Index)

- The pressure loaded on our body regulation system, drawn from the time domain parameters
such as HR, the distribution of HRV & RR interval



HRV Parameters [Frequency Domain Analysis]

Frequency Domain Analysis is a complex analysis technique that shows how
much of a signal lies within one or more frequency bands (ranges).

FFT Spectrum
With regards to Heart Rate Variability, research has identified certain frequency
009: bands that tend_tq correlate with certain physiological phenomenon, such as
| SNS & PNS activity.
0.08 —
0.07 -  LF (low frequency)
6.0 - 0.04-0.15Hz. (Yellow In the left chart)

- Indicative of Sympathetic Nervous System Activity
0.05 -

PSD (s2/Hz)

0.04 -  HF (High frequency)
- 0.15-0.4Hz (Green in the left chart)

- Indicative of Parasympathetic Nervous System Activity

0.03 —

0.02 —

 LF/HF Ratio

- Aratio of Low Frequency to High Frequency

000 005 010 015 020 025 030 035 o040 o045 os0 - Indicative of Sympathetic to Parasympathetic Autonomic Balance
Frequency (Hz)

0.01 —

0.00

* LFnorm, HF norm

-LF norm = LF /LF + HF (reflects SNS)

- HF norm = HF / Lf + HF (reflects PNS)

- Reflects the regulation & balance degree of Autonomic Nervous System




HRV Parameters in Max Pulse

Max Pulse Parameter HRV Parameter Description

Mean Heart Rate:
This is your average heart rate measured during the
test. It is typically between 60 and 90 beats per minute. But in someone such as

Mean Heart Rate 79 athletes, it may be lower.

HR Ectopic beat:

This means the heart rhythms deviated from the

Ectopic Beat 0 normal range and it may also appear when you move or talk much during the test.
If it occurs over 5 times, the measurement must be repeated. If it still remains high,
you may have an irregular heart beat(Arrhythmia).
HEART RATE VARIABILITY (HRV):
Measures the degree of fluctuation in the length of intervals between heart
HRV Tachogram beats. For healthy people, HRV a fluctuation in heart rates, while unhealthy
140 people have a simple and consistent heart rate.

HRV measures the adaptability of the cardiovascular system and autonomic
nervous system, which is composed of the sympathetic nervous system

HRV (SNS) and parasympathetic r?ervous §ystem (PNS). Your SNS plays the role of the
Mh A /A"mﬁ:mv: accelerator, also known as flight or fight. Your PNS functions as the brake, also
known as rest and repair. A healthy person has a balanced autonomic nervous
system.

40

More variable & complicated HRV Tachograph = Healthy Condition




HRV Parameters in Max Pulse

Max Pulse Parameter HRV Parameter Description

Total Power [combination of the 3 frequencies]
TP Reduction of TP: Decreased ANS function, decrease in regulatory
competence and a decrease in the ability to cope with environmental change.

I Zone: It indicates normal range of healthy people.

HEALTHY UNHEALTHY : — - :
TP VLF LF HF TP VLF LF HF Very Low Frequency [Provide the additional information of SNS & PNS]

VLF Reduction of VLF: Decrease in the bodies ability to regulate body temperature and
hormone levels.

Low Frequency [Indicative of Sympathetic Nervous System Activity]
Reduction of LF: Loss of energy, fatigue, insufficient sleep and lethargy.

LF

High Frequency [Indicative of Parasympathetic Nervous System Activity]
HF Reduction of HF: Chronic stress, aging, reduced electrical stability of the heart.

The Ratio of SNS & PNS: It indicates the balance degree of SNS(tension) and
PNS(relax). The balanced ratio [| ZONE] means that you are in healthy condition.

I Zone: It indicates normal range of healthy people.

SNS PNS |
*Balanced: It means that sympathetic nerve and parasympathetic nerve are

properly balanced each other. In general, ratio of SNS and PNS is 6:4, 5:5, 4:6 and it
means the balance of autonomic nerve system.
*SNS Dominant(Increase in LF norm): If sympathetic nerve is excessively high,
LF Norm it means that the person has anxiety, irritation, and excessive nervousness.
- In other words, if the person has excitation or stress severely and has sleep disorder,

- aggressive character, agitation and overheating on body, it is highly dominant.

Highly Unbalanced  Unbalanced Balanced *PNS Dominant(Increase in HF norm): If parasympathetic nerve is excessively
ANS Balance dominant, it means that the person has depression or can’t be bothering anything
or loses the motivation.




HRV Parameters In

Max Pulse Parameter

Max Pulse

HRV Parameter

Description

VeryBad Bad  Normal Good Excellent TP ANS Activity: It indicates the activity of Autonomic Nervous System function and its
ANS Activity [ANS Activity] regulation competence.
e £ LF Power Fatigue Index: It indicates the state of fatigue and “loss of energy caused from
ti
SRS [Fatigue Index] stress.
Electro-Cardiac . Mt . e .
Stability I HF Power Electro Cardiac Stability: It is decreased because of chronic stress and lowered
[Electro Cardiac Stability] Electro Cardiac Stability may make a risk of cardiac disorder.
HR,SDNN,RMSSD Phy5|caI.Stress: It indicates the degree (?f the pressure to our body which is suffering
[PSI=Physical Stress Index] from fatigue or stress. The lower value is the better.
Low Normal High Very High Mental Stress: It indicates the degree of the emotional stress (Anxiety/

Physical Stress

Mental Stress

Stress Resilience

LF/HF Ratio

[MSI=Mental Stress Index]

Worry/Anger/Tension/Lethargy) which is suffering mentally. The lower value is
the better.

SDNN

[Stress Resilience]

Stress Resilience: As an indicator of how much we are adaptable to the stress, it
will be greatly resistant to the stress in the healthy people under the same stress
while it will be lower in resistance for the unhealthy people if they lose the
resistant ability in the body or have a weak autonomic nerve system function.
The higher value is the better.

Indicator of Autonomic Nervous System Function & Immunity

Stress Score

S0

SDNN, PSI,MSI

[Stress Score]

Stress Score is given in reference to the Physical and Mental Stress and how they
relate to the ability for handling or dealing with the internal and external stress
placed upon it. A score of 50 or less is ideal. The Stress Score is directly related to
the autonomic nerve function and the relationship or disparity between the
Physical/Mental Stress and the Stress Resilience.




Part 4. How to Measure Vascular Condition
[APG]




Photoplethysmography [PTG]?

PTG Is a non-invasive technigue for measuring the amount of blood flow present or
passing through, an organ or other part of the body.

Time interval | | Infra-red LED

!

arteries Vascular
channel

Capillaries and
arterioles

* Plethysmography is used to diagnose deep vein thrombosis & arterial occlusive disease. And, it has been around for
over 25 years and are currently being used in many clinical applications.

veins

Pulse wave velocity= Distance/Time interval

* Using a finger clip, the blood’s pulse wave is followed from the time it leaves the heart and travels through the blood
vessels down to the finger.

 The pulse wave Is a snapshot into the cardiovascular system and evaluates arterial elasticity
(arterial stiffness), which is related to atherosclerosis.



Accelerated Plethysmography [APG]?

Max Pulse uses PTG and APG analysis. Specifically, the APG application for
determining Vascular health.

Artificial processing of the Plethysmograph

Plethysmography(PTG)

Velocity Plethysmography(VPG)

' Accelerated Plethysmography(APG)i
-: To stabilize the baseline
| To make more clearly




APG Waveform Analysis

* a : Basic point to evaluate APG waveform.

+ Pl e * b : Arterial Elasticity
- The deeper (-) value Is better.
- The b/a ratio reflects the arterial stiffness.
C - It shows the degree of the blood flow & contraction power of artery
A from the heart to other parts of the body.

¢ . Reference Value to evaluate b & d wave.

* d : Peripheral Elasticity
- Higher value, smaller (-) value Is better.
- The d wave reflects the peripheral stiffness.
- It shows the degree of the blood circulation of peripheral vessels
delivering to the furthest from the heart.

- (minus)

lon

 The gradient of b, d point
- Indicative of the overall vascular condition and vessel aging degree
- Used to determine the type of waveform
- Higher gradient = Young & Healthy Blood Vessel



/7 Types of APG Waveform

Classifying the wave types as aging

Younger

becomes'!lower

Vessel
 State | |

).evel 1

(Vessel

LSta_te Y
evel 2
S

<Waveform Classification>

O ® & o0 00

“c e 90000
c

<Arteriosclerosis Progress>

Type 1: Blood circulation and its vessel are Excellent

N
©) Type 2: Blood circulation and its vessel are Good

Type 3~4: Start to get aged In the vessel

Type 5: Not good at the blood circulation and aged
state In the vessel

Type 6~7: Blood circulation Disorder




APG Parameters iIn Max Pulse

Max Pulse Parameter APG Parameter Description

Arterial Elasticity: It shows the degree of the blood flow and contraction
power of artery from the heart to other parts of the body.

ITEM VALE " | OpTivAL | MNORMAL | OPTIMAL b/a A healthy blood vessel is flexible & supple and it leads to get a higher score of
. 98 Arterial Elasticity.
PE 98 Peripheral Elasticity: It shows the degree of the blood circulation of peripheral

blood vessel delivering to the furthest from the heart.

d/a A healthy blood vessel is flexible & supple and it leads to get a higher score of
Peripheral Elasticity.
Vascular Health Analysis . Type of Arterial Health: It displays the distribution of the aging level in
percentage for your blood vessel by 7 Types. (The percentages may be spread out
Mean or 100% in a given wave type)
Heart Rate 79 \‘/\ C
£ /\ /\ *Type 1: Blood circulation and artery state are great!
Wi has TYPE d *Type 2: Blood circulation and artery state are good but a slight
build-up is beginning to occur.
*Type 3~4: Blood circulation and artery state are becoming poor
Level Analysis b and build-up is starting.
o ' : ’ ’ ’ ’ ! *Type 5: Blood circulation and artery state are not good and build-up is getting
e Wave Type increased

Vessel O O o o o o o *Type 6~7: Blood circulation and artery state are very serious and build-up is

becommg SEerious.

Excellent Careful Warning Very Bad
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