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What is HRV
Regulation of heart rate
chemareceplors i medla Autonomic nervous system (ANS)
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= Continuous regulation of heart rate

(HR) = Heart rate variability (HRV) %W\ . . ‘]W\ M M

= Sympathetic activity (GAS) oo : s 4 ;
- Increases HR and decreases HRV i CRR,
= Parasympathetic activity (BRAKE) . L, 5
—>Decreases HR and increases HRV { [
= Respiratory sinus arrhythmia 1 2 3 4 5
(R S A) RR interval series (with two pg;sible ways of interpolation)
-l RR RR,
= High HRV indicates good recovery RR, - Tl R
and high ability to tolerate stress { [
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SDNN = J%i(m — RR)2
HRV Analysis Methods - o
* Time-domain (Mean RR, SDNN,
RMSSD etc.) HRVI = A/
- Intensity of HRV J,,||.|I .L‘_
TINN
= Frequency-domain (LF and HF e e g ——
components, LF/HF ratio etc.) saf T e
> Frequency components of HRV g e ]
(assessment of sympathovagal L ! o
balance) LMl Wono ] N
= Nonlinear (Entropy measures etc.) : skeep  Exercise

Respiration (EDR)

- Complexity of HRV

= Time-varying
- HRV dynamics

Wake-up
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Applications of HRV

Medical
Research

* Risk evaluation after Ml

* Evaluation of heart failure

*  Marker of diabetic neuropathy
* Evaluation of CAD

* ANS testing

+ Sleep apnea

» Affective disorders

*  Anesthesia monitoring etc.

Stress and Fithess and
Wellbeing Exercise

scientific
research and
professional

For stress
and exercise
monitoring

Occupatlonal stress * Fitness assessment
+ HRV Biofeedback - maxHR, anaerobic threshold, energy
* Resonant frequency consumption
*  Physiotherapy, yoga etc. * Recovery monitoring

- Avoiding overtraining

+ Coaching
- HRV based individualized training
prescription




Kubios Oy
About the company

* Founded 2016
= Software and algorithms

Mika Tarvainen, PhD  Jukka Lipponen, PhD Juha-Pekka Niskanen Perttu Ranta-aho
development | PP

CEO (o{0]0) CPO CTO
15 years of experience in Expert on ECG signal  Qualified Medical Physicist, Expert on signal analysis,

" Market leader In HRV analysis e smazass s e o soare o e T oo
software for scientific research
and professional use

= Customers: Researchers, Facts and figures

We”being therapists’ Golden Standard HRV software =
sports/exercise coaches and Used in 1000 scientific studies
gtgletes, personal monitoring Device independent software

Over 40 analysis parameters
Used in 120 countries (6/7 continents)
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Products

Kubios HRV Standard (ver. 3.1)

® Preview- Page 1

Fle Page
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HRV Analysis Results

RR Time Series.

polar_rr_data.hrm - 20080526 - 00:00:00.0
Page 1/2

Results for Sample 12
— Detrending method: Smoothn priors, A = 560
T T

000026
14 00.05:26|
12

gl

ANtV Ny N

= For non-commercial personal use s
2 oYYty WWWW

= Supports most common HR

monitors (RR data)

= Standard HRV analysis -1

Variable Units WLF L HE RR Spectum
P Frequency band  (Hz) 000004 004-015 015040 0.047]
. g Peakfrequency (Hz)  0.040 0050  0.280
. Powe: (ms?) 184 78 om
— Power Qlog) 5214 664  ems  E
presyesoerdlisy Power 5 9ee 4128 4901 5
—_— Power (nu) PLEI s A=
= e | AT Rk 4t || 4 A | a
2
[Eep— Towalpower  (me?) 1698
g s olal Power (leg) 7.548
- LFHF rafio osz
EDR (H2) - o o1 02 03 o04
Froquency (He)

Kubios HRV - Results Overview

-25D:-5D.

Results compared to Normal (resting) values RR RMSSD HF power n.u.
Parasympathelic tone (recovery) Sympathelic lone (siress) 1222 ms 60.5 ms 54.3%

Parasympathetic Nervous System (PNS)

PNS Index = 2.09

Sympathetic Nervous System (SNS)
Mean HR  Stress index LF powern.u

Frequency-Domain Results (FFT spectrum)

Standard (ver. 3.1.0.0)
bs L1d. - www.kubios. com




Kubios HRV Premium (ver. 3.1)

= For research and professional use

= Supports several HR monitors,
ECG and PPG devices

* Full-featured HRV analysis

software
1. Extended data support (ECG and
PPG data)

2. Built-in beat detection

3. Automatic correction of missed,
extra and misaligned (ectopic) beats| iz
ECG derived respiration (EDR)

Extended analysis features
(spectrogram with “fire” colormap)

6. Extended reports and exporting
options (CSV batch file export)

P

o1




How we use MATLAB

How it all started?

« MATLAB 4.2 and 5 (1994-19909)

= MSc studies in Medical Physics

= Used in many courses for practical
works and exercises

= MATLAB 6, 7 and 8 (2000-2014)

= PhD research in Medical Signal
Analysis

= Development of HRV analysis
software started

- Ver. 1.1 released in Sep 2002

) HRY analysis
file Report Heb
=& o

0 9 0

I Flle Name: hry analysis example.txt

RR Interval (s)

T T T T T
% 4 A 1" |‘ ; g . . -1
. S, 4 |
¢ : 7 lll £ | %
1 1 1 ]
400 500

L
200

£ 600
Tm”?seconds) i W
‘| _'_|
HRV Analysis Options || RR Sample Selection |I AR spectum FFT spectum |  Sistsics | Poncaeplt |
Frequency Bands Number of Samples 1
VLFHz) | 0 -| 004 Senple $ AR Spectrum (parametric)
e (004 - 015 o EAL ‘
Wem [ 015 o 04 End(e) | 340 T o _
Length (¢)| 200 %
Undel o
Spectrum Estimation & o0 \
Detrending of RR Series /
Paints in Freq Domain | 1024 / - T o
Trend  |Smoothn prors v o b=tZ ~ .
Welch's Periodogram 0 01 02 03 04 0s
Model IEw - Window Width 512 Freguency (Hz)
Alpha | 300 Window Overlap | 256 Frequency Peak F’ow-:5 Power  Power
el [ e e
vtepoiRatez) | 4 N sppodsirder | 16 LF 04133 805 696 696

HF 0.2852
LFHF

352 04 300
2265
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B Kubios HRY - Q\Matlab\HRV_v2 m@é%

File View Hep
LRI TEY A

=5 e o ge (s }m 737.|
Sempte 1[ <= |[mowa)
Ver. 2.2 Ak~ - S
5/2014 L, e ) £
Ver. 2.1 ( ) i sl ﬂ‘\_w/m
(712012) v ECG derived
Ve 2.0 ¢ ans st T
(10/2008) v ECG data stppon
support . .
v Nonlinear HRV v Windows & v \év:adows, Linux
Ver. 1.1 parameters Linux ac
(9/2002) v Support for
Polar and
v GUI Su_unto IBI data
v’ Standard HRV v Windows &
Analysis Linux
v" RR data
support
v Windows

MATLAB Compiler Runtime
Limited functionality

(no MCR)



Still relying on MATLAB

1. Optimal for algorithm |
development and testing )"

.I . | |
Example: Signal baseline fitting ’l ‘r \‘" w,""ﬂll'“;‘."‘ l ‘J,“T"l !". ’a,ﬂ |l’ “( lji 'h'
N :argrrbin{HHB—zHQ—I—/\2||Dd(H9)||2} ’ " 1 ‘ w
6y = (H"H+NH"DYD,H) ' H">
Srenda = HO,

Sgtar =2 — HO\ = (I — (I +X*DIDy)™") 2

N = length(z);

lambda = 500;

1 -2 1 0 - 0 I = speye(N);

D2 = spdiags(ones(N-2,1)*[1 -2 1],[0:2],N-2,N);
z stat = (I-inv(I+lambda”2*D2’*D2))*z;

H = ] ¢ RIN-Dx(N-1)

b= |0 L L e poaey
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2. Graphics
MATLAB figure
v" uimenu and toolbar
v' 2D & 3D visualisations

v" Highly customizable controls for
GUI design

v" Mouse/keyboard interactions

MATLAB Ul figure (App designer)

v" Interesting, but still some
limitations (mouse/keyboard
Interaction, Ulmenu support)

Kubios HRV Premium 3.1.0.1 - G:\My Drive\Kubios HRV!\TestData'\Sarmple data\exercise test.edf

File  View Help

DRES O (%0 QA X

File Info NO MARKERS
File name: exercise test.edf 3
Rec. date: 03.06.09
Rec. time: 10.53.04 _©
Channel label ECG z
Sampling rate (Hz): 1000 G ¢
Data length (hmin:s):  00:40:16 i o
RR Interval Series Options
Artifact correction Apply -1 |
Awtomatic c... Undo 10:53:04 10:53:05 10:53:06 10:53:07 10:53:08 10:53:00 10:53:10 10:53:11 10:53:12 10:53:13 105314
Time frmnsa) Ra 10
Samples for analysis 2 nge (s)
Add Remove ﬂ
Sample 1 << > T T rr
Start {(h:min:s) 10:53:32 a IN
Length (h:min:s) 00:05:00
Remove trend components —
Method | Smoothn priors o
Lambda = 500 | 1 =0.035Hz _/'#-.:
. ! | L4
10:58:20 11:06:40 11:15:00 11:23:20 11:31:40
Sample Analysis Type |Single samples v Time fmin:s) Range (s) | 2417
4 I I ﬂ Lock
RESULTS EI Time-Domain Frequency-Domain Monlinear Time-Varying Auto-refresh results Refresh Sample 1 - o
28 Kubios HRV - Results Overview 200 HR o
v
AVG 132 bpm
Sample 1 vs. Normal (resting) values Min 69 bpm a1
180 Max 192 bp
Parasympathetic tone (recovery) i .
250:-5D SD 250 140 | 1
- {127

© NORMAL

Stress Index
| AVG 48

Low HIGH |
s!,“l athetic t tre 10:5820 11:06:40 1:1500 11:2320 11:31:40
P 2305633“{8 sz]ufézsu HR Zones % 50% 100% Stress 0% 50% 104 Energy Expenditure (BMR+Activity)
3 3 | 001732 00:2027 TOTAL
HARD | 00:04:42 | 000240 Personal data (from Preferences):

| 00:0543 | 00:06:19 Gender = Male Height = 180 cm

| 00:03:52 NORMAL | 00:10:48 Age =45 years Weight: 78 kg

| 00:04:33 Low | 00:00:00 Max HR = 175 bpm
HIGH NORMAL LOW | 000352 Change Personal Data




3. Fast to build applications
MATLAB Compiler

v'Matlab code -2 Windows,
macOS and Linux applications

v'deploytool — easy to use, but
we need to customize our
Installers

v'Code signing
v" Agile software development

Welcome to the Kubios HRV
Premium Setup Wizard
This will install Kubios HRV Premium (3. 1.0) on your computer.

It is recommended that you dose all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

& [rext> ] concel |




Kubios HRV Premium - DEMO

v" Export data from your measurement device

Data from your device




Kubios HRV Premium - DEMO

v' Export data from your measurement device

Suunto HR monitors (www.suunto.com)
v T6 series and Memorybelt

v Ambit 1, 2 and 3 series vusm  =5Okm  e8Skwh o GSmkn
v Spartan series o tn ® tu0n " 38 » Bikcal

1.01.2018 17: SNG []:34'15.6

L
A\ \
(&)

- Export FIT file from Movescout

Data from your device



http://www.suunto.com/

Kubios HRV Premium - DEMO

v' Export data from your measurement device

Garmin HR monitors (www.garmin.com)
v' Forerunner 235, 620, 630, 920XT, 735 XT, 935

v Fenix 3, 3HR, and 5; Edge 520, 820, 1000

NOTE: Turn on HRV recording by changing “Log HRV” setting (Fenix 5 and
Forerunner 935) or follow the steps give in https://sporttracks.mobi/blog/tracking-
hrv-garmin-watches

—> Export FIT file from Garmin Connect

e e S = , Data from your device



http://www.garmin.com/
https://sporttracks.mobi/blog/tracking-hrv-garmin-watches

Kubios HRV Premium - DEMO

v' Export data from your measurement device

Polar HR monitors (www.polar.com)
v V800, RS800, RS800CX, CS600, S810

- Perform RR recording test and export RR data from Polar
Flow web service



http://www.polar.com/

& kubios

Kubios HRV Premium - DEMO

v' Export data from your measurement device
Supported ECG and PPG devices

Actiheart and Actiwave Cardio (www.camntech.com)

Alivecor Kardia (www.alivecor.com)

Biopac ECG and PPG devices (www.biopac.com)

Bittium Faros ECG (www.bittium.com)

Empatica E4 (www.empatica.com)

FirstBeat Bodyguard (www.firstbeat.com)

Mindfield MindMaster (www.mindfield.de)

Shimmer ECG and PPG devices (www.Sshimmersensing.com)
Zephyr Bioharness (www.zephyranywhere.com)

etc
Data from your device
ssvisesiien, e%

AN

DN NI N N NI NI NN



http://www.camntech.com/
http://www.alivecor.com/
http://www.biopac.com/
http://www.bittium.com/
http://www.empatica.com/
http://www.firstbeat.com/
http://www.mindfield.de/
http://www.shimmersensing.com/
http://www.zephyranywhere.com/

Kubios HRV Premium - DEMO
v Analysing data in Kubios HRV

View Help
naaﬁ|l|¢0|&&|x

1) Opening a recording
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Kubios HRV Premium - DEMO
v Analysing data in Kubios HRV

Kubios HRV Premium 3.1.0.1 - G:\My Drive\Kubios HRV

File View Help N

DBB6 O B0 QA X

1) Opening a recording e —

File name: -exercise test.edf

2) Check beat detection and = s

Data length (himinis):  00:40:16

correct artefacts if necessary o

| | | | | 1 | | |

| none v Undo 10:5304 10:53.06 10:5308 10:5307 10:5308 10:53.00 10:53:10 10:53:11 10:53:12 10:63:43 10:5%:14
Lt Time fhmns) 10
e Tot e 1 Range (s) | |
| Add Remove i ’I
Sample 1 T SRR B
Start (h:min:s) [ 10:53:04 | —I_/V
Length (h:min:s) | 00:05:00
Remove trond components -
Method | Smoothn priors v
Lambda | 500 | f =0.035 Hz M
3 | 1 L4 |
% 10:5820 11:06:40 11:1500 11:2320 11:32:40
Tune hmns) W(s) ‘ 2417
l = - 7 v | [ Lock
RESULTS EH Time-Domain Frequency-Domain | Nonlinear Time-Varying Auto-refresh results Refresh Sample 1
4% Kubios HRV - Results Overview 20 [T 9
P | AVG 132 bpm
Sample 1 vs. Normal (resting) values Min 69 bpm 2
160 Max 192 bpm
140 L
120 127
100
32
/e ’ 80 Stress Index
Low NORMAL HIGH | & ] | | | AVG 43
10:5820 11:2320 11:3140
Sympatl;;g?:;gne {skass} 100% Energy Expenditure BMR+Activity)
3 oo:wzal
00044/ Personal data (from Preferences): |
00:0529 | Gender = Male Height = 180 cm
00:1228 Age =45 years Weight: 78 kg
00:0000 Max HR = 175 bpm
HIGH NORMAL Low Change Personal Data




Kubios HRV Premium - DEMO
v Analysing data in Kubios HRV

File View Help

1) Opening a recording sa8s 80 aq x

File name: -exercise testedf |

2) Check beat detection and correct & I
artefacts if necessary !

|Automatic c... o | Undo |

3) Place as many analysis samples | ===

as you want (select stationary | &, J M
time periods) B e | . l

4) All HRV analysis results are ‘
computed and visualised v
immediately Sample 1 vs. Normal (resting) values

Low NORMAL HIGH | ¢ EL
Sympathetic tone (stress)
280: SD SD:28D

Gender = Male Height = 180 cm
Age =45 years Weight: 78 kg
Max HR = 175 bpm

Change Personal Data




Kubios HRV Premium - DEMO

v Analysing data in Kubios HRV

1) Opening a recording

2) Check beat detection and correct
artefacts If necessary

3) Place as many analysis samples
as you want (select stationary
time periods)

4) All HRV analysis results are
computed and visualised
iImmediately

5) Apply time-varying analysis

= ]

File View Help N
DBBS @ 80 QAQ X

File Info NO MARKERS

File name: exercise testedf [ | 4 [T

Rec. date: 03.06.09 =

Rec. time: 10.53.04 L

Channel label ECG

Sampling rate (Hz): 1000

Data length (h:minis).  00:40:16

RR Interval Series Options

Artifact correction Apply

| Automatic c... v UE

Samples for analysis 5

Add | Remo:

Sample5 | <<

| > A
Start (h:min:s) | 11:29:46 o A i Lo &4
Length (:mins) | 00:03:00 5 “. ¥
x

Remove trend components
Method | Smoothn priors >
Lambda | 500 | f=0.035Hz

10:5820 11:0640 11:1500 11:2320 11:31:40
Sample Analysis Type |Single samples v L ) Range (s) | 2417
< 1 = DS
RESULTS IZl Time-Domain Frequency-Domain | Nonlinear Time-Varying Auto-refresh results Refresh Sample 5 <<

.:,"g Kubios HRV - Results Overview 200 [T

" NORMAL

Low

11:2320 11:31:40
Sympauzn;:f;;gne (s“sz)uf-zsu 100% Energy Expenditure (BMR +Activity)
00:2027|
L 00:0240 | Personal data (from Preferences):
| co0e19| | Gender = Male Height = 180 cm
00:10:48 | Age =45 years Weight: 78 kg
00:0000 | Max HR =175 bpm

| Change Personal Data




Kubios HRV Premium - DEMO
v" Analysing data in Kubios HRV B

File View Help
De6&e 0 %O G1@1|><

1) Opening a recording ==

File name: exercise test.edf

2) Check beat detection and correct &%=, “& l WWL%WWWM“M\' fJWJWE

3) Place as many analysis samples | ™=="="

as you want (select stationary B [
time periods) - o Jime

4) All HRV analysis results are
computed and visualised
Immediately

5) Apply time-varying analysis

6) Save results

- PDF, TXT, MAT + “SPSS friendly”
batch file
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File Page ~
S@ QW x>

K u b i O S H RV P re m i u m — D E M O HRV Analysis - Standard Results "‘"’””‘“"""""3'°6'°9F;;;§31'§’;

RR Time Series (Artifact correction "Automatic correction": 0% of beats corrected) Results for Sample 1/5
500

v Kubios HRV Premium reports L , S

1) Report pages (1 page/sample) — |

. : . : . . - Index for
- " v\// parasympathetic
. . . J . . nervous system activity
waw e owm  wen wes wes  oee o =3 R@cOVery

Kubios HRV - Results Overview

Parasympathetic Ne' vous System (PNS)

Results compared to Normal (resting) values Mean RR PriSSD HF power n.u.
Thm  4am %07

28D -SD SD _:25D

__PNS Index = -0.90

Sympathetic Nervous System (SNS)
Mean HR  Stress index LF power n.u.
78 bpm 7.8 69.3%

5 4 3 -2 4 0 1 2 3 4 55 4 3 2 1 0 4 -2 -3 4 -5 SNS Index = 0.85
Low NORMAL HIGH HIGH NORMAL Low

1

Time-Domain Results Frequency-Domain Results (FFT spectrum) .
Vmw e Wm AR Distiuton e we we o w msecu  |NOEX fOr sympathetic
(ms) 74 Froquency band (Hz) 0.00-004 004015 0.15-080 0.092] . .
(bpm) 78 Peakfrequency (Hz) ~ 0030 0083 0150
B ki Tl Tl nervous system activity
(bpm) 93 gg Power (Iog{ 5430 7.746 6932 £
(ms) 61.1 Power (%) 640 6486 2874 Y, 9 S
ms) 406 E Power () 620 07 o treSS
(beats) ® 2| SN R | — 2
(%) 2069 Total power  (ms?) 3566
RR triangular index 1371 Total Power  (log) 8179
TINN (ms) 3020 LF/HF ratio 2257 0
Stress Index (S1) 78 06 07 08 09 1 EDR (Hz) 021 0 02 04 06 08
RR () Frequency (Hz)

Nonlinear Results

Poincare Plot Detrended fluctuations (DFA)
Variable Units Value 8
Poincare Plot
SD1 (ms) 288 5
sD2 (ms) 816
SD2/SD1 2835 .
Approximate Entropy (ApEn) 0913 5 12
Sample Entropy (SampEn) 1327 E s
Detrended Fluctutation Analysis (DFA) I3 3
Short-term fluctuations, a1 1517 0 g 14
Long-term fluctuations, a2 0244
Correlation Dimension (D2) 3603
Recumrence Plot Analysis (RPA) (beats) -16
Mean fine length (Lmean) (beats) 844 -100
Max line length (Lmax) (%) 8
Recurrence rate (REC) (%) 26.91 -8
Determinism (DET) 97.59 -100 0 100 200 06 08 1 12 14 16 18
Shannon Entropy (ShanEn) 2878 RR_ (ms) 0g, n (beats)
Multi-Scale Entropy (MSE) 04822134

*Results are cakulated from the non-detrended selected RR series.

11-May-2018 12:40:31 Kubios HRV Premium (ver. 3.1.0.1)
Mike Magnificent / Kubios Oy Kubios Ltd. - www kubios.com




kubios

Preview - Page 6 - u] X
File Page B

S@ aa il Wl x Koo

K u b i OS H RV P re m i u m - D E M O HRV Analysis - Time-Varying Results e st 0000 105501

"] exercise test_hrv.tit - Notepad - u] X
p

RR Tim
File Edit Format View Help

v" Kubios HRV Premium reports SRS :

SAMPLE 1, B SAMPLE 2, s SAMPLE 3, > SAMPLE 4, B SAMPLE 5, »

= 0{Results Overview >
= PNS index: . -0.8983, N -2.0492, . -2.7308, , -2.9034, R -3.5988, R
B oy sns index: . 8.8521, . 2.6697, N 3.8739, N 22.6200, . 14.2991, .
Stress index: B 7.7505, B 10.7714, B 13.8939, . 109.3644, B 68.4811, B
0.
Time-Domain Results B
statistical parameters .
Mean RR  (ms): . 773.8970, . 619.8127, N 564.5631, N 314.7835, . 429.4917, .
STD RR (ms): B 61.1193, B 50.7729, B 31.2129, N 1.9175, B 3.9134, B
Mean HR (beats/min): B 77.5297, B 96.8034, . 186.2769, . 190.6672, . 139.70%0, B
Kub| STD HR (beats/min) B 6.2008, B 7.9174, B 5.5934, N 1.1654, B 1.2790, B
- - 20| Min HR (beats/min): . 64.8368, . 73.0105, , 84.6740, N 181.4333, . 127.7811, .
Max HR (beats/min): . 92.7070, B 110.9262, N 118.4133, N 193.4236, . 160.3421, .
2) Report page for time-varyin JEET (B | s iR
E Nxx (beats): B 48, B 21, B 8, N e, B e, B
S5 oo (%) . 20.6897, . 7.2414, , 2.5157, . 9.0808, . e.e0e0, .
£ | soawn (ms): . : : . . . . 5 5 5 .
= | sown index (ms): ) ) ) ) . . . . . . .
2 10| Geometric parameters B
. 13.705882, . B8.818182, . 6.134615, . 1.273942, . 1.611538, B
. 302.0000, N 231.0000, . 159. 0000, , 10.8800, . 20.8000, .

an aIyS IS L

Frequency-Domain Results

°

FFT spectrum, AR spectrum,FFT spectrum, AR spectrum,FFT spectrum, AR spectrum,FFT spectrum, AR spectrum,FFT spectrum, AR spectrum,
peak frequencies

Fof VLF (Hz): ,  ©.030000,  ©.000000,  ©.23333,  ©.000P00,  ©.933333,  0.09000,  ©.036667,  0.090000,  ©.940000,  ©.000000,

= 3 LF (Hz): N 8.093333, 8.180000, 8.0986667, 8.093333, ©8.093333, 8.0896667, 8.876667, 8.030000, 8.843333, 8.886667,

S0 HF (Hz): N @.150000, @.210000, @.173333, 8.256667, ©8.150000, 8.280000, 8.620000, 9.630000, 9.163333, @.483333,
— § Absolute powers N
£ B

o

VLF (ms®2): 228.2525, 0.0060, 44.3327, 310.9933, 281.2527, 2.0000, 2.8277, 0.0008, 2.8801, 8.0000,

N 12.7696,
H - KubiosHRVresults.csv - Excel Mika Tarvainen ©.6888,

1 2.5471,
— I e File Home Insert Draw Page Layout Formulas ) Tell me what you want tc -8.3728,

N

8.06008,
=T
[ Page Layout Ruler | Formula Bar Q £5 New Window Slit EI:I'_] T 9:;;;‘:
11 . 1 - e [ z 100% Zoom & SmgEd Wil Switch | M

lormal Page Break 5] cyictom Views V] Gridlines ] Headings oom oom to . witc acros 92.7564,
5) “SPSS friendly” batch file iz s S e D 0 i z
Workbook Views Show Zoom Window Macros - 15.5351:

A3 - F2 1D001.gdf ~
A T | u | v | w | X | i | z | | a8 | [« :
1 |Kubios HRV Premium >
2 |FileName S1_Onset-Offset S1_Artifacts (%) S1_Mean RR (1S1_SDNMN (ms]S1_Mean HR (IS1_SD HR (bpr S1_Min HR (bg S1_Max HR (b} S1_RMSSD {m: 51 B
3 |1D00L.gdf 00:02:00-00:05:00 0 921.766731 69.456053 65.624805 5.577755 56.619376 78.983887 53.448367 )
4 | 1D002.gdf 00:02:00-00:05:00 0 918.862245 58.56059 65.654246 4.967093 55.514196 76.478169 41.570752
5 |1D003.gdf 00:02:00-00:05:00 0 875.956098 39.209267 68.696611 3.505035 61.981912 76.504986 32.602266 s
6 | 1D004.gdf 00:02:00-00:05:00 a 776.991379 34.911502 77.516147 4.266204 66.578032 87.659184 19.95372 »
7 |1D005.gdf 00:02:00-00:05:00 0.843882  760.084328 44456656 79.493454 5.411032 61.352487 89.405219 24.654214
2 |ID006.gdf 00:02:00-00:05:00 0 1147.095541 47.966488 52.444955 2.574125 48.,333153 56.513158 59.238358 ’

9 | 1D007.gdf 00:02:00-00:05:00 3.164557  568.378838 38.474746  106.091568 6.88464 83.045852 117.665112 20.62268

10 |1D008.gdf 00:02:00-00:05:00 0 862.593301 52.015618 69.984047 5.02878 59.65427 81.726551 45.176265 B
11 | 1D009.gdf 00:02:00-00:05:00 0 856.514286 58.931479 70.509309 5.706661 59.943094 82.367175 41.002496 Min _HR:
12 |1D010.gdf 00:02:00-00:05:00 0.884956  798.279359  54.607816  75.710817 5.86364  57.719853  84.977336 27.07366 Gie
65.6111,
13, 65.6111,
14 65.6111,
— - || es.6111,
= 65.6111,
KubiosHRVresults ® 4 ¥ 65.6111,
65.6111,
Bl @ o -+ o |maw
N 10:54:45, 8.0008, -8.8222, 8.7575, 7.5909, 883.3996, 58.7821, 74.6826, 5.6569, 55:51111
N 1@:54:55, 8.0008, -0.8541, 8.7753, 7.5307, 797.6217, 58.6963, 75.2236, 5.7285, 65.6111,

10:55:05, @.0000, -8.8552, @.7413, 7.3586,  797.896@, 59.8732, 75.1978, 5.6857, 65.6111,
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