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Our machine derives APG waveform after 2nd differential 
of arterial pulse wave in order to measure…

1. Cardiac Eccentric Constriction Power
2. Arterial Elasticity
3. Remaining blood volume in the Vessel
4. Aging Degree of the Blood Vessel

Senility DegreeSenility Degree

Plethysmogram (PTG)

Velocity Plethysmogram (VPG)

Acceleration Plethysmogram (APG)
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Cardiac-output intensity 
Peripheral vascular 

elasticity 
Remained blood volume

analysis

Seize Seize 
vascular statevascular state

Blood circulation Blood circulation 
DysfunctionDysfunction

ArteriosclerosisArteriosclerosis
Blood agingBlood aging

* The gradient of b,d point* The gradient of b,d point
: understand the vascular state and aging processing: understand the vascular state and aging processing

• a : The base value to compare easily at the wave
                 observation
• b ： Strength of cardiac output

- The deeper(-), it means that the blood vessel is in 
good shape.

• c : Vascular elasticity
- It means the vascular elasticity, and the higher 

(+)value is better from the middle line. 

Waveforms of APGWaveforms of APG

•     d ： Remaining blood volume

         - The better the blood vessel is, the remaining blood

            volume is low and it shows in (-)value.

a

b

c

d
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APG

APG – The Change Map According to The Age

 Part 2. APG Theory

b/a (Cardiac Output) : As it has (-)value, the older in age, and the lower in value.
c/a (Elasticity) : As it has (+)value, the older in age, and the lower in value.
d/a (Remaining Blood Volume) :As it has (-)value, the older in age, and the lower in value.
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7 steps 
By the 

vascular 
state

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 getting 
aged in the vessel

Blood circulation disorder

    Classifying the wave type as aging    

Levels of Blood CirculationLevels of Blood Circulation
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1st Step : Pulse wave Analysis Result
It displays the wave pattern at this step and analyzes the aging 
process of arteries at 2nd step and 3rd step.

1) Pulse Wave (Basic Pulse Wave) : It describes the pulse wave of the 
patient.   

2) Accelerated Pulse Wave (Analysis Pulse Wave) : It describes the 
accelerated pulse wave pattern that did the second differentiation on the 
basic waves. 

Reading GuideReading Guide
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2nd Step : Vascular State Analysis
1) Wave Type : Based on between b/a and d/a slopes, it classifies from the Type 1 

to Type 7. While it goes to the aging level, it means that there may be problems 
in the vascular circulation. 

2) Level Analysis : It describes the distribution for each step. It also displays the 
wave type of all pulse wave patterns during the measurement. Although the same 
wave types are existent, it may be different on the distribution map, and if there 
are many subordinate wave types, it means the vascular circulation may go bad.

Reading GuideReading Guide
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3rd Step : Analysis Result of the Age

1) DPI (Differential Pulse wave Index)
   : Main indicator that represents the aging degree of arteries.  
     => -b + c + d / a
    It means if (-) value is lower, the vascular aging degree is going bad.

2) EC (Eccentric Constriction) – It analyzes the b/a value out of basic 
waves. 

   : If the cardiac output is higher, the vascular state is good and the result value 
should be bigger in (-) value. 

     

It describes the result of values by calculating the basic points of accelerated 
pulse waves. 
Sub-optimal / Normal / Optimal
(Good condition based on Normal and Optimal)

Reading GuideReading Guide
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3rd Step : Analysis Result of the Age

3)   AE (Arterial Elasticity) – It analyzes the c/a value out of the basic 
waves. 

  :  It means the elasticity of arteries and if the elasticity is bad, its value moves from 
(+) value to (-) value. 

  
4)   RBV ( Remaining Blood Volume) – It analyzes the d/a value out of the 

basic waves. 
    : If the vascular state is better, the remaining blood volume will be lower and it 

describes with (-) value. But, if the aging degree is in progress, EC will be 
weaken and RBV will be remained high. 

      It is an important indication of classifying the wave type. 

5)   HR (Heart Rate)
    : Mean Heart Rate, normal range is 60~90.

Reading GuideReading Guide
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When people are getting aged in the arteries, their pulse 
wave forms are changing from Type 1 to Type 7.

1=>2=>3=>4=>5=>6=>7
Young Old

 Type 1  Type 2  Type 4  Type 5 Type 6 Type 7 Type 3

Pulse wave Patterns By AgePulse wave Patterns By Age
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1 HRV Tachogr am
I t  shows t he changes of  hear t  r at e f or  3 or  5 mi nut es and mor e compl i cat ed and wi der  wavef orms of  
hear t  beat s i ndi cat e much heal t hi er .  The r ed l i nes i n t he mi ddl e shows t he st andar d devi at i on and 
heal t hi er  per son has much wi der .  

2 Mean Hear t  Rat e :  The normal  r ange of  adul t s i s bet ween 60~90 per  mi nut e.   

Ar t i f act  Hear t  Rat e :  I t  means t he r hyt hms devi at ed f r om t he normal  r ange and al so i t  may be 
appear ed when t he per son moves dur i ng t he t est  or  he or  she has an ar r hyt hmi a.  I f  i t  shows over  5 
t i mes,  shoul d be t est ed agai n.  

3 TP :  I t  combi nes VLF,  LF and HF and i f  i t  i s l ocat ed i n “ I ”  bar  or  over  t he bar ,  i t  means t hat  
t he aut onomi c ner vous syst em f unct i ons wel l  but  i f  i t  i s under  t he bar ,  i t  means t he aut onomi c 
ner vous syst em f unct i ons badl y and t he st r ess r esi st ance abi l i t y i s al so weak.

VLF :  I t  doesn’ t  mean t oo much i n di agnosi s at  3 mi nut e t est  mode,  but  i t  may be appear ed t o t hose 
who have t oo much changes i n hormone or  i nconsi st ent  char act er s.  

LF :  I t  shows t he act i vi t y of  sympat het i c ner ve and par asympat het i c ner ve at  t he same t i me,  but  i t  
most l y i ndi cat es t he sympat het i c ner ve syst em.  I f  i t  i s l ocat ed under  t he normal  r ange,  i t  means 
t hat  he or  she has l et har gy,  sl uggi shness or  sl eep di sor der .  

HF :  I t  shows par asympat het i c ner ve syst em and i f  i t  goes under  t he bar ,  i t  causes a l ack of  
st abi l i t y i n hear t  f unct i on,  chr oni c st r ess,  f unct i onal  dyspepsi a,  and seni l i t y.  

4 I t  i ndi cat es t he bal ance bet ween sympat het i c ner ve and par asympat het i c.  And i t s normal  r at e i s 6: 4,  
5: 5 or  4: 6.  I f  SNS i s t oo much hi gher ,  i t  i s hi ghl y ner vous st at e.  I f  PNS i s t oo much hi gher ,  i t  
means t he depr essi on,  l et har gy,  or  l ack of  wi l l .  

5 Power  Spect r al  Densi t y :  I t  i ndi cat es t he di st r i but i on gr aphs of  each VLF,  LF and HF.   
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6 Physi cal  St r ess :  I t  shows t he st r ess l evel  i n physi cal  st at e.  

Ment al  St r ess :  I t  shows t he st r ess l evel  i n ment al  st at e.

St r ess Resi st ance :  I t  means t he abi l i t y t hat  sust ai ns t he st abi l i t y of  cont r ol  agai nst  t he 
st r ess.  
             

7
Scor e of  Your  St r ess :  By anal yzi ng al l  i ndexes of  st r ess,  i t  di spl ays i n scor e and 100 scor e 
means heavy st r ess st at e cur r ent l y and l ower  scor e means mor e heal t hi er .  

8
Agi ng Vascul ar  Heal t h :  I t  i s cl assi f i ed f or  t he agi ng pr ocess of  vessel  f r om t ype 1 t o t ype 7 
and di spl ays t he vascul ar  st at e of  each t ype i n per cent (%).   Type 1 shows t he best  vascul ar  st at e 
and when t he seni l i t y i s under  pr ogr ess,  i t  makes hi gher  t ypes.  When i t  i s over  t ype 5,  t hi s per son 
may have ar t er i oscl er osi s.    

9 DPI  (  Di f f er ent i al  Pul se wave I ndex)  : I t  r epr esent s t he over al l  heal t h of  t he seni l i t y.  

EC (Eccent r i c Const r i ct i on)  :  I t  means t he car di ac out put  power .  (The bi gger  t he val ue i s,  t he 
bet t er  t he heal t h i s)  

AE (Ar t er i al  El ast i ci t y)  : I t  means t he ar t er i al  el ast i ci t y.  (The bi gger  t he val ue i s,  t he bet t er  
t he heal t h i s)

RBV (Remai ni ng Bl ood Vol ume )  :  I t  means t he r emai ni ng bl ood vol ume af t er  car di ac const r i ct i on.  
(The smal l er  t he val ue i s,  t he bet t er  t he heal t h i s)  
Al l  par amet er s mean t he normal  as a good st at e and t he opt i mal  i s much bet t er .  

10 Wave Type :  I t  di spl ays t he r epr esent at i ve t ype t hat  has mor e per cent ages out  of  al l  t ypes.  Type 1 
– As t he best  t ype,  i t  has t he best  bl ood ci r cul at i on and good el ast i ci t y.
Over  Type 5 – I t  get s mor e aged i n t he vessel  and may have ar t er i oscl er osi s,  hi gh bl ood pr essur e or  
di abet es.  

11 COMMENT :  I t  gi ves t he gener al  r esul t  of  al l  t est s.  
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