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(HRV : Heart Rate Variability )
Chart (ECG)
RR

Windows HRV

HRV



1-1
Chart

Extensions

Windows Chart v5.0.1
HRV v1.0 ( )
PowerlLab Chart
Chart
PowerlLab 'Getting Started' Chart
Chart
Chart Chart
Chart
Chart v5.0
Chart Chart
Chart
Chart
Chart
< Extensions >
( 1-1)
( Chart
)

Chart for windows, +5.0.1

Systeml Chart for Windows  Extensions |Addresses| Documentsl PowerLabI Front-endsl Pods I

Arithmetic(5) w30 -
Differential(5) vl.2 _I
HRW(5) v1.0
Integral(5] w11
MoteBook[5] w1.01
OnlingrPlat(S) v2.3
PowerlabStartup v1.0
SettingsGallery(5) v1.0
Smoathingl5] w2 0
I

Copy to Clipboard | QK I

Chart

HRV



1-2
HRV

Windows

Version ( )
(Value)
(Vvalue)
Chart
HRV
ADInstruments HRV CD-ROM
CD HRV
HRV Chart v5.0.1
HRV
Chart
1. CD-ROM 1-2
42 HRY Module for Chart for Windows Install E
Select Destination Folder

Fleaze zelect the folder containing the verzion of Chart with which
you would like to use the HRW Module.

Mote that Chart +5.0.7 or later iz required.

C:\Program Filesh\aDInstruments\Chart5 Browse... |

This installer installs HRY +1.0

It puts the HRY Module into the Chart Estensions folder.

“r'ou mugt have Chart «5.0.1 or later installed before you can install
thiz version of HRY. Please ensure Chart iz not running.

ViewHeadMefiIel Inztall | Cancel |

2. <Browse...> HRV
Chart (
)

Chapter 1 -



ADInstruments Charts5 Extensions

HRV(5).cfwext Chart
HRV

HRV Module User s Guidg

)

ADInstruments Documentation

HRV

Exit

Chart

HRV

Chart

HRV

HRV

HRV

HRV
( Chart

HRV

Chart Demo Files

Extensions (

Chart

Chart ECG

Chart

Chart
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HRV HRV
HRV
HRV
HRV Chart
( Add License) 1-3)

Chart: Add License E2

hart has found an unlicensed module (HRWY, Do wou want ko add a
icense now?

ou may use HRY without a license For evaluation purposes only, You
il be unable to save, prink or export HRY data,

Help I Add License I Mok et

<Not Yet> HRV

Chart

<Add License>
( 1-4)
Chart <

( Preferences)
< Add >

TXXXX ' )

Chart

Chapter 1 -
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HRV

HRV

Chart Licensze Manager

Mame: I Dacumentation

Organization: IADInstruments

License Code; | BT7-6MPK-D526 £dd

T093-ATZE-xxnx hart 5 Departmental License

DElete | Help I [al'4 I Zancel

Chart

HRV Chart
HRV ( 1-3)
HRV

File Edit Setup Commands Macro | HRY Window Help
= = Open Al HEY 'wWindows
o b [t
=| |G| = w2z Close A1l HRY Windows

HRY "Windows 3

v Show Comments on B Waves
Comment Options. ..
Add R Wave...
Delete Short Artifacts. .

Print Full Repart....

Save RA az Text .

Save Normalized RR as Text...
Save Spectium BR as Text...
Save Report az Tent...

Analysiz Settings...
Subject Data. .
Recalculate

Online mode
Clear

Chart

10
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HRV

< View >

HRV
View

Data Pad Column A Setup

Chart

HRV ( 1-6)

Appendix C

1-6
#l #l [~ Miniwindow
HRV Selection & Active Point ;I tanually Inzerted Beats ;I
Cormments t anually Deleted Beats
Slope b amimurm MM Interval =
Integral timirnurm MM Interval
Block, Information MM Range
Cucle Waniables tean MM Intereal
E_Ll tedian MM Interval =l
Returns the duration of the longest normalized RR interval in the
cunment analpgis region,
™ Compact Data ]Tl Cancel
Chapter 1 -
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HRV

ECG

RR
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Chart

RR
2 5 kHz
ECG 200 mV
10:1 (
1 kHz )
Chart ( Chart
HRV
HRV
R
HRV
HRV < Online >
HRV
( HRV ) HRV

< Clear... >

1 kHz

14
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HRV

HRV
(
Datasource
Offline
Char

HRV
< Selection >
HRV RR
<Normal >
< Ectopics>
( )

< Artifacts >

< Whole Channel >

RR

HRV

< Analysis Settings >
( 2-1)

< Selection >
Chart
< Selection >

< Whole Channel >

( duration )

Chapter 2 — HRV
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Analysis Settings

—Data Source

OFffline
Channel & wihole Channel
IChanneI 1 j " Selection
— Classification
Artifact | Ectopic | Mormal | Ectopic | Artifack
|5 < IEDD < | 1000 <|2|:u:u:| ms

[™ Exclude ectopics from analysis

Histogram Ein Size I 10 ms drib = I 10 ms

—Speckrurm

Size |1D24 ﬂ Window INnne ﬂ Civerlap |1,|'2 ﬂ
Bands:

||:|.|:|4 < Low < | 0.15 < High < | 0.4 < ID.S

R Wawe Detection. .. | Help | QK I Cancel

R
( )
HRV RR NN ( normal
to normal )
( ) < Normals >

< Ectopics >
< Normals > < Ectopics >

NN
NN

HRV
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(45 )
RR
)
NN
(30 )
10 ms
NN
HRV
)
NN
( )
FFT
HRV
(45

AppendixA

(

< Exclude ectopics from analysis >

< Histogrambinsiz >

( Period Histogram )
( Delta NNistogram )

NN ( RR
dNN > :
NNXX HRV
XX
50 ms
HRV
FFT
FFT Chart
Appendix A

Chapter 2 — HRV
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Cosine Hann Parzen Welch
Welch Chart HRV
Appendix
A (45 )

<none> 1/2 2/3 3/4

FFT (1024) (Welch)
(50%)
HRV (34 ) RR
VLF ( ) LF( ) HF ( )
RR
(34 )
LF HF
HRV
HRV
( )
0.5 Hz
R
RR HRV
R ( 2-2)
HRV R HRV
< Recalculate > HRV

HRV



< R Wave Detection... > R
R Wave Detection Settings E
2-2 r— Threshaold
R =] 0.6 4
]| L
= 0.z 4 5
0.0 4
_r\V'\_J
=] -0.2
T T T T T T T 1
3 -4 -3 -2 -1 C
[=]+] Online - Seconds from last point (s) E
& orline ) OFfline
—Signal Pre-processing Position of event —
Threshold u.25 W
[ Derivative % Threshald —_— sl D—
[ Irevert ™ Max after threshold HREGIEEEE :
™ 45Hz Low Pass Filter " Zero after threshold Help | ok I Earmeel]
< Offline >
< Data Source >
< Online > PowerLab
< Offline >
< Data Source > Chart
Chapter 2 — HRV 19



< Online >

Chart
Chart
< Signal Pre-processing >
RR R
<Invert> 1 1
< Invert >
Chart

< >
< Derivative > ( ECG) ECG

( )

< Derivative >

< >

< 45 Hz Low Pass Filter >

< 45 Hz Low Pass Filter >

45 Hz

20
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HRV

500 mV

<positionofevent>

< Position of event >

R ( R
< Position of event >
< Threshold > < Zero after threshold >

< Max after threshold >

R Appendix A
45

<Posteventsleep>

< Post
event sleep >

Chapter 2 — HRV 21
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HRV

(
)
( < Data
Source >
R
R <Position of event>
R
R HRV
< Show Comments >
( )
RR (
)
HRV < Comment Options... >
HRV ( 2-3)

HRY Comment Dptions E3

v Shiw Mormals
¥ Shaw Ectapics
™ show Artifacts

oK I Cancel

HRV
(33 )
HRV

22

HRV



HRV <Subject Data... >

Subject Data E

( ) Mame I Unspecified

Age I Unspecified

Sex IUnknu:uwn j

o4 I Zancel |

Chapter 2 — HRV 23
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HRV

HRV
HRV

HRV
HRV

HRV
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ECG 14

' Monitoring Heart Rate in Humans
' ' Human Electrocardiography
ADInstruments web (www.adinstruments.com )
ADI web ( www.adi-

japan.co.jp )

HRV
ECG
PowerlLab
ML132
PowerlLab 4/20T /4SP

HRV
R
HRV
HRV HRV
< Open All HRV Windows >
< > Chart
HRV
Chart < >
( HRV 1 5 )
HRV
HRV
HRV
HRV
HRV
HRV < Clear >

26
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HRV
Chart
R
HRV < Calculate > (
< Recalculate >
)
R (18 ) HRV
< Recalculate > HRV
R
RR (36
) HRV
HRV
HRV
HRV
NN
HRV HRV
< Open All HRV Windows >
HRV HRV
< Close All HRV Windows >
HRV HRV

Chapter 3 HRV 27



3-1
Chart

HRV

Chart
HRV

HRV
Chart

HRV ( )

Chart
HRV

Chart [_[51x]
o Ede Seup Conmends Macio HRV Window Help
e ] = e T TS
|Z FingerPulse.adicht: HRY Poincare Plot [=] 3 || = FingerPulse.adicht: HRV Period Histogram I [] B3 || & FingerPulse.adicht: HRY Report 8 [=] 3

Foincare plotno data File: "FingerPuse. adicht” Charnel 1 Date: 11/12/2002 10.38:56.152

Start time: 13/11/2002 120655252 End time: 13/11/2002 1207:15.345

NN Iterval. no data, implicit count = 0

™o oo 2 = Name: Urspecied Ses: Unspeciied  Age: Unspeciied
= 4 Totalrumber of beats = 23 (10 vald ntrvals, ecopics incuded)  Lengh of recording
o diact < 100 < Ectopic
1200 20 1
Masimum NN = 889516 ms  Minimum NN = 732351 ms Range = 157,185 ms
Mean NN =821.288 ms Medan NN = 826,453 ms  Average heat ale = 0 BPM
1100 SDNN =64.1622ms 5D of delta NN 72ms  Ratio = 0.941661 RAMSSD = 6|
= 3 Normals =4 (148148%) Ectopics =6 (222222%) Afacts =17 (62.363%)  NN10<
B 1000 Spectum ntevals =10 Mean spectum A = 821 288 ms
3 Totalpovier = 678218 m#  VLF (DC.0.04Hz) = 218534 e
2 H LF (0040 15H2) = HF (0150442 = 4
5 3 . 3 Chor conments
z i = 2
£ 800
2 Ny
0
x 1
* ower spectrum out of range.
600 P g
w0 1200 ) 200 400 600 800
RR Interval (ms) = = NN Interval (ms)

RR Inerval 25 = 612569 me Chamel | 3 3> [ikss
] | | s ~[2v
Charrel 1 =
0
800
0 >
B 600
3
] 40 15
i!| < Charnel 01 H
* S 10
200 i!l < Charnel 01
+ Cherrel 7
s
E < Charnel 01
+ Charr -
= an . |
w15 a2 m 4 s ED 50 100 150
Interval Number = v AT e~ 01 [l puvs| y Delta NN Inverval (ms) =
[

oo |

Report HRV

Chart

28
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Chart
( 3-2) RR
RR
( RR
RR
# Finger pulse_adicht: HRY Poincare Plot H=] 3
3-2 Puincare plat value at [303.452,978.971]) = interval # 47 vs # 43
oo ann 1200 1500
] 1600
B 1500
/ _ 1400
E 4
y 1200 1200
s _
2 1000
5 200 200
o |
[ai}
= 00 -
= oo
400
= _ o
T T T T T T T T T T T T T T
400 600 200 1000 1200 1400 1600
RR Irterval (ms)
Chart
View < Show Mean > < Show limits >
< Use Color > < Join Points >
<Show Mean & SD > RR

Chapter 3 HRV 29



Appendix A

< Show Limits >
< Use Colocolor >

(
) ( )
< Join Points >
Chart
( ) (
RR (NN)
NN

& Finger pulze.adicht: HRY Period Histogram
MM Interval: bin = [380, 990), count =13

El 14 4

12 +

10 1

Coumt

[+

age

3-3)

IS[=] E3

T T T T T T
400 600 800 1000
[=]+] MM Interval (ms)

RR

30
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ms)

180

NN

NN

4E Finger pulse.adicht: HRY Delta NN Histogram [_ (O] x|
Delta MM Interval: bin = [180, 190), count =1
B 15 1 -
- 10 4 H1-H
=
5
fu
[
5
H
=) n T T T T T m T
-200 -100 ] 100 200
Dielta MM Irwverval (ms) []
3-5) RR
RR
R 3-5
R

RR

Chapter 3 HRV
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RR

Chart

View < Show Comments > < Show Limits >

< Use Color >

< Show Comments > Chart

< Show Limits >

< Use Colocolor> age
Chart
48 Finger pulse_adicht: HRY Tachogram H=] 3
AR Interval # 47 = 309.452 mz
1000 LT
E a0 200
T i
;9— a00 +
= 500
= 400 4
200 4
i
=
n T T T T T T T T T T T
20 40 &l an 100
[=]+] Interval Murnber E|
HRV Chart
(R )
( , 40

32
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Chart

View < Show Comments >
Chart
R
HRV ' Start
Time ' ' Length of recording )
HRV Chart

RR (NN)

= Finger pulse. adicht: HRY Report M= E3
File: "Finger pulse.adicht” Channel: 1 Dater 12/12/2002 5:37.00.839

Start ime: 12/12/2002 9:24:11.489  End time: 12/12/2002 3:25:58.731

Marme: Unzpecified  Sex: Unspecified  Age: Unspecified

Total number of beats = 112 [110 valid intervals, ectopics included]  Length of recording = 107,242 5
Clazsification boundaries: Artifact < 500 <= Ectopic < 800 <= Marmal <= 1200 < Ectopic <= 1500 < Artifact
Digcontinuities =0 Manually ingerted beatz =1 Manually deleted beats = 2

Maximum MM = 108934 me  Minimum NN = 7393185 mz  Range = 296,157 ms

Mean MM = 964773 me  Median MM = 965,44 mz  Awerage heart rate = 0 BPM

SONM =51.4267T ms 50 of delta MM =52.8479 ms  Ratio = 0.973036 RMS5D = 52.609

Marmals = 109 [98.1952%)] Ectopics = 1[(0.900901%)  Artifacts =1 [0.900901%) NMNB0 = 29 [26.3636%)
Spectrum intervalz = 111 Mean spectium RR = 964,064 ms

Total pawer = 932072 ms  WLF [DC-0.04Hz] = 905027 ms*

LF [0.04-0.16Hz2] = 20087.8 ms? [74.2757 nu)
Chart comments:

HF [0.15-0.4Hz) = 5381.56 ms® (21.7474 nu)  LF/HF = 3. 41638

Maximum NN RR

Minimum NN RR

Range NN NN

Mean NN RR

Median NN RR

Average heart rate 1
60 000/Mean NN

SDNN RR

SD of delta NN NN

Ratio SDNN NN SD

RMSSD NN

NNXX XX ms NN

XX "dNN >

Chapter 3 HRV
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Spectrum intervals HRV
RR
Mean spectrum RR

Total power

VLF, LF and HF

units ’ nu = ( ) X 100/
VLF )
LF/HF

HRV
RR
< Save Spectrum RR as Tex... >

)
' ' FFT

HRV AppendixA

45
( AppendixD 5)
VLF ( ) 0.04 Hz

LF ( ) 0.04 0.15 Hz

HF ( ) 0.15 Hz

0.18 0.4 Hz

RR

ms

2

' normalized

(

RR
(

DC

HRV

LF

34
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3-7
HRV

HF

LF

4E Finger pulse.adicht: HRY Spectrum [_ (O] x|

Power spectrum at 0202086 Hz =111.334

N 0.04 0,15 0.4
3000
= 2000
1000 it
= n A T T T T T T
] 0.2 0.4 0.6 0.8
[=[+] Freguency (Hz) ]
HRV
HRV Chart
View < Show Spectrum Bands >

< Show as PSD >
Bands >
< Show as PSD >

Show Spectrum

(ms? )

( ms 2 x 1000/Hz )
R 1
R
R R
( 31 )
Chart R

Chapter 3 HRV
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3-8
Chart

#11

( HRV

< Show Comments on R Waves > )
48 Finger pulse_adicht: Chart View M= 3
Channel:ﬂ@lmment Addl x|tkss
e =] 200w

1| - TR —
+ g gog g
j nn II'
8

¥ | J«-»|~|mu|_ﬂ|

R
HRV
< Recalculate > HRV
R

HRV < Add R Wave... >

< Delete Short Artifacts... >
R

R ( HRV
)
Chart
( 3-9

36
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3-9

R Chart
3-10

R
3-11

R R

HRV < Add R Wave... >
( 3-10)
R Chart R
( 3-11)
HRV
48 Finger pulse._adicht: Chart View [ldle] M= 3
Channel:ﬂﬁlent Addl x|tkss
=~ : : : : U | <[ 500 my
400 - i : ; i BT annel 1
200 -
z 0-

-200 -

i‘ -400 -

Htﬂ_\ﬁ Beat #58 ; 116953 ms - Normal
(s}

ol Bear #e1 ;124067 e Momnal

Htﬂ_\ﬁ Beat #59 1 222786 ms - dnifact____
sl
Etﬂ_\ﬁ Beat #50 1 1117.15 ms - Mormal____

T T
40

. — »
M | > |+ ] 201 | A |A
Add R Wave E

)

1026.42 mz [Mormal].

o]

Adding an B wave at thiz point will cause a single interval of 2227 86
mz [Artifact] to be replaced with intervals of 1201.44 ms [Mormal] and

Cancel |

22 Finger pulse_adicht: Chart View (Idle) (- [O] %]
Channel:l1 = Ient Addl x|k /s
=l : : ; : : | = 500 my
400 - i : E : i B Channel 1
200 - : j : : ;
E £ _EZ ! E E
= f: f: Z ! f: f:
E 0- ! ! i y ! !
£ £ £ , £ £
| ™ = o i ! ) &
i 3 A Z & 8
200 o S = I
# * £ # # #
& & & & & &
400 - = = = = = 5
f‘ E E E E E E
= [E2 [e2
— 77T
M 33 40 42 iy Start
T iD=l |£| | y

=

Chapter 3 HRV




RR R
HRV
L] L] R
R HRV < Delete
Short Artifacts... >
Delete Short Artifacts ( 3-12)
3 _ 12 —Event Info
Delete Short Artifact X 1 A 4 Current: 2
400 - Total: 2
) Status: Present
Classification: Artifact
Beat number: 48
200 4 Criginal Interval: 309,452 ms
Position: 44,68 5
E 04 < | » I
FEstore | Delete |
-200
Delete Al |
-400
=
T T T T T T T T
43 44 45 46
=T &)
Help | OF Cancel
< Event >
R
' RR
HRV
Chart

38 HRV



< Info >

HRV

< Buttons >

Delete Short Artifact
< OK >

HRV
HRV

Appendix C

< Delete All >

< Delete >

< Cancel >

Chart

HRV

< Restore >

Chapter 3 HRV
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Data Pad Column A Setup

3-13 ﬁl »l ™ Miniwindow
Selection & Active Paint ;I Manually Inserted Beats ;I
Comments I anually Deleted Beats

Integral o

Minirurn MM [ntereal
MM Range

Cycle Variables Mean MM Interval
I}_Ll Median MM Interval =l

Block Infarmation

HRV Slope J I awimurm MM [ntereal

Fieturns the duration of the longest normalized RR interval in the
current analyzis region.

I~ Compact Data oK I Cancel

HRV
HRV
HRV
RR (
)
RR (
NN / )
RR ( HRV
)
HRV
HRV
HRV < Save Report as Text... >
RR
( ) RR
ms (
(low) ( high)
(low) ( high)

HRV



RR
HRV

RR(NN)
RR

)

( interpolated )"

HRV

RR

RR

)

Ectopic ( interpolated

)

HRV

< Save RR as Text... >

' Ectopic
' Ectopic (raw )’

RR
< Save Normalized RR as Text... >

(
)
ms
(
)" ' Ectopic (raw )
' Artifact ( interpolated
RR

< Save Spectrum RR as Text... >

Chapter 3 HRV
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HRV

HRV

HRV

HRV

Chart

HRV

< Ctrl+C >
( )
Microsoft
< >
< Ctrl+P >
< OK >
Chart
HRV
HRV < Full Report...

42
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HRV

RR

HRV
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HRV R

<Threshold>/< Zero after threshold >

R < Position
of event > < Threshold > < Zero after threshold >

<Maximumafterthreshold>

< Position of event > < Max after threshold >
HRV
90%
3 R
t t
R t + dt
gt = _0-5(y(t-Dt)—y(t+Dt))

"~ y(t-Dt) +y(t +Dt) - 2y(t)

RR

HRV RR

RR RR ( NN ) RR

RR

RR
HRV

HRV



RR

RR
(
RR
) HRV < Save RR as Text >
RR
HRV RR

"NN ' RR
HRV

< Exclude ectopics >

< Exclude ectopics >

( )

>m=—Z=-

Appendix A -
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INIAINS 'NING

1 1 1
iNTEIN] iNTIING
TEININ] INING
iNTEJEIN] HNHHHH
{E1ETALE] ¢
TAITNININ] iNININ]
iNTEI-1EIN] iINT-IN;
iNTATEINI-TAIN] INTIING-IN]
RR NN
(
Appendix C 65
) HRV < Save Normalized RR as Text
> RR HRV
(29 )
RR
( AppendixD 9 )
SD1
SD2
sp1? = %SDDNNZ
2
sp2? = ZSDNNZ—%SDDNN
SDNN SD NN RR
HRV (33 )
(40 )
HRV
RR
HRV

HRV



RR

RR
RR

HRV

RR

(NN)

' (46

'RR

HRV

RR

< Save Spectrum RR as Text >

HRV

HRV

RR

RR

RR

RR

RR

DC

' detrend '

4

)

( Appendix D
719

715

' Computers in Cardiology

HRV

49
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HRV

(
)
HRV
( )
HRV FFT
HRV
RR
RR
K hye® h(t)
1,2,...N-1

FFT

FFT Size

RR

)
FFT Size

(Appendi 7))
RR

t°kA k O,
RR

)
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A-1
FFT 1024

« =4072

+24
N RR
A ' detended '
( DC ) FFT
RR N
H fa=nN/NA
n -N/2 N/2-1
N hy —A
N-1
Hno é (hk_D)ezpikncN
k=0
N hy-A N Hp (
HRV hy
Hn
1/D n =00
1EnE((N/2)-1) n
H_n =Hnon
n Re (H,) Im
(Hn ) n
P(n) = (Re(Hy)? +Im(H,)?)
Appendix A - 51



p(m m

p(0) = P(0)
- P(m)+P(N—m; N
ym) = N 1£m< >
Ao _ palo
PeSs = Pesa
HRV p(m)  ms?( )
PSD (
) ms’ x 1000/Hz
an — p(m)
SP = 7600~ binwidd
Hz (
RR 1/A
RR N N
N
FFT
w(k)
g N-1
Hno él W(k)hk82piknd\l
Wavy - o
HRV Cosine
Hann, Parzen Welch A-2 (
AppendixD 7 ) Welch Chart
52 HRV



8 w(k)?
k

FFT

FFT

FFT

P(n)

Appendix A -
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A-2 Cosine k
HRV ! / \ 1(k) = O.5+0.5cosgﬁ—%

FET / \ fork=0,1,., m-1

N FET | \

1024

w(k) = 1, fork=m,.,N-m

N -k
oz / \ 1(k) = 0.5—0.5cosg%—p(Tl

0 fork = N-m+1,.., N-1

1 65 129 193 257 321 385 449 513 577 641 705 769 833 897 951

Hanning
1 ZPF

/(k) = 0.5-0.5cosN—-

/ \ k=01,.N-1
S/ \
S/ \

1 65 129 193 257 321 385 449 513 577 641 705 769 833 897 961

Parzen
: v(k) = 1—|k=0.5(N-1)
N 0.5(N+1)
k=0,1,..N-1

1 65 129 193 257 321 385 449 513 577 641 705 769 833 897 961

Welch

: _ & —0.5(N-1)4
k) = 1- e D) @

k=01,..N-1

S/ \
S/ \

1 65 129 193 257 321 385 449 513 577 641 705 769 833 897 961
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HRV
HRV

HRV < Online >
(

HRV

HRV

Thiz operation iz unavailable in unlicenzed versions of HRY.

*r'ou may uze HRY without a license for evaluation purposes only. You
will be unable ta save, print or export HRY data.

HRV
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HRY Online Error E

° Channel 1 iz tumed off. Turn the channel on or disable HRY online
mode.

HRV

HRV

HRY Online Error E

Online analysiz cannot continue because the sampling rate has changed.
Either start a new analyziz [clears existing HRY data) or change the
zampling rate back to its previous setting of 0.001 = per sample (1000

Hz].

HRV
< Clear... >

HRV 1 kHz

HRY Online Warning E

The zampling rate is too slow. The recommended rate for HRY is TkHz.
Click OK. to record anypway.

()8 I Cancel |

HRV RR
1 kHz
2 5 kHz

HRV
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HRV HRV

HRY Online Error E

HEY only operates on a single channel. There iz already data stored
in HRY from a channel other than the one curently selected. Clear

HRW before starting [choose Clear from the HREY menu], or change the
zource channel [in the Analysiz Settings dialog box. )

( HRV < Clear... >

HRV

HRY Online Error E

‘wihen in online made, HRY can only append to existing data if a
contiguous region will be formed. |n this case there iz gap between
the last existing data point analyzed, and what would be appended.
Therefore online analysiz cannot proceed.

( HRV < Clear... >

HRV
< Recalculate >

HRV

HRY Online Error E

Online analysiz cannot continue because the unitz have changed. Either
start a new analysiz [clears existing HRY data) or revert to the
previous units.

( HRV < Clear... >
) HRV
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HRV

Chart

Chart cannot start zampling because HRY iz in online mode, vet haz
lost spnchronization with Chart data. To start sampling, clear HRY
data or dizable online mode.

HRV Chart

( HRV < Clear... >
< Recalculate > )

HRY Offline Error E
° The HRY Analysiz Settings are currently zet to 'Selection’, yet no

data iz currently selected. Pleasze select the data to be analyzed or
change to online mode before retying analyzis.

< Selection >
Chart
Chart
< Whole Channel >

< Calculate > < Recalculate >

Chart

( HRV
HRV

HRV
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HRY Offline Error E
° Analyzis requires a uniform sampling rate for the power spectum. HRY

detected a change in sampling rate from 0,001 per zample [1000 Hz] to
0.0005s per sample [2000 Hz), therefore analysis has been abandoned.

HRV

HRV (

HRY Offline Error E
° Analyzis cannot be completed because HRY encountered a region without

zamples. HRY requires a contiguous block of data for analyzis.
Analyzis has been abandoned.

HRV < Calculate >
< Recalculate >

HRY Offline Error E

Analyzis requires uniform units throughout the analysis region.
HRY detected a change in the unitz and analysiz haz been abandoned.

60
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HRV Chart
Chart HRV

HRY Warning E

Cannat dizplay the comesponding data because HRY is not synchronized
with Chart data.

( HRV

HRY Warning E

& Fecalulate will eraze the existing manual B wave edits.

()8 I Cancel |

HRV

R

HRY Error E

There iz already an B wave at that point. Anather cannot be added at
the same position.

< recalculate>

Appendix BIRV
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RR R

HRY Add R Wave B

There iz no other B wave in thiz block. Adding thiz B wave will not
result in any additional intervals being defined.

()8 I Cancel |

RR
RR
R R
RR
HRV R HRV
RR
@ Since the B Wave added iz outzide the HRY analysis region, the
analyziz haz been tagged as inconsiztent with its raw data.

R ' Warning : HRV analysis
is inconsistent with raw data because of manually inserted
beats ' ( HRV

)
HRV < Recalculate >
R
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HRY Delete R Wave E

@ There are no shart artifacts to delete.

RR HRV
< Delete Short Artifacts... >
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HRV

)

Filename

Channel

Date HRV
Start Time

End Time

Name

Sex

Age

Total Beats

NN Intervals

Ectopics Excluded
TRUE

Length

Artifact Short RR

Ectopic Short RR
Ectopic Long RR
Artifact Long RR

Discontinuities
Manually Insert

(R )
Manually Deleted Beats

(
Maximum NN Interval

Minimum NN Interval

NN Range
( NN

RR

FALSE

RR
RR

RR
NN )
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Mean NN Interval RR
Median NN Interval RR

Average Heart Rate
SDNN RR

SD Delta NN RR
Ratio SDNN / SD Delta NN

RMSSD RR
Normals

Normals %

Ectopics

Ectopics %
RR
Artifacts
RR
Artifacts %
RR
XX RR 'large '

NNXX XX
RR
NNXX% XX
RR
Spectrum Intervals
RR
Spectrum RR Mean
RR
Total Powe
VLF Upper Bound

VLF Power
LF Upper Bound

LF Power

RR

RR

RR
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LF Power (nu)

nu = ( x 100 7/ (
HF Upper Bound

HF Power
HF Power (nu)

nu = ( x 100 7/ (
LF Power/HF Power

VLF

VLF

68

HRV



HRV

HRV

69



1. B.M. Sayers, ‘Analysis of heart rate variability’, Ergonomics 16:
17-32 (1993).

2. B.W. Hyndman and R.K. Mohn, ‘A pulse modulator model of
pacemaker activity’, in Digest of the 10th International Conference
on Medical and Biological Engineering, Dresden, p 223, (1973).

3. P.W. Kamen and A.M. Tonkin, ‘Application of the Poincaré plot
to heart period variability: a new measure of functional status in
heart failure’, Australia and New Zealand Journal of Medicine
25:18-26 (1995).

4. Computers in Cardiology’ (Sept. 5-8, 1993), London UK. IEEE
Computer Society Press. See especially articles beginning pages 13,
269, 313, 447, 467, 543, 715 and 719.

5. M. Malik and A.J. Camm (eds), ‘Heart Rate Variability’ (Futura
Publishing, 1995).

6. Task Force of the European Society of Cardiology and the North
American Society of Pacing and Electrophysiology, ‘Heart Rate
Variability. Standards of measurement, physiological
interpretation, and clinical use’, Circulation 93: 1043-1065 (1996).
7.W.H. Press and G.B. Rybicki, ‘Fast algorithm for spectral analysis
of unevenly sampled data’, Astrophysical Journal 338: 277-280
(1989).

8. R.D. Berger et al., ‘An efficient algorithm for Spectral Analysis of
Heart Rate Variability’, IEEE Transactions on Biomedical
Engineering BME 33 (1986).

9. M. Brennan, M. Palaniswami and P. Kamen, ‘Do existing
measures of poincaré plot geometry reflect nonlinear features of
heart rate variability?’, IEEE Transactions on Biomedical
Engineering Vol. 48, No. 11 (2001).

HRV



ADI

ADI

ADI

ADI

ADInstruments Pty Ltd (
) ADI

ADI

ADI
ADI

MacLab Powerlab

ADI

ADI

ADI

ADI

ADI

ADI

ADI
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ADI ADI

ADI

ADI

ADI

ADI

1.ML750 PowerLab/4SP ML785
PowerLab/8SP ML795 PowerlLab/16SP
ML760 PowerLab/4ST ML820 PowerLab
2/20 ML840 PowerlLab 4720 ML860
PowerLab 4/20T ML850 PowerChrom

ADI

ADI

ADI
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