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Processing and cleaning the data: Londerm
example of IBI analysis

@ Actiheart Software (Version 5.1.10) 64bit
© 1Bl Monitoring

IBl Monitq eiing  copy

User Details S :
UserID [242 Recording stated | Wed 24-Mar-2021 06:00

Age [36  Sex |Femde Weight (600 Height [1.80 ] Recording ended | Sun 04-Apr-2021 14:42
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Shorterterm example with full waveform

File Print PrintReport Export User/Recording Info

Waveform Viewer ECG Average

9:50:58 AM 9:51:58 AM

File Prnt PrntReport Export  User/ Recording info
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Displaved window. £ 5
i . ]
| Fesing [} 5
Laying down 02014 (10144510 1034 55
|| Laying down. 002544 (10381510 110759
ey
) ) e Data
| 1 ECG timing statistics
" I Mreraged R wave peak - 1379 ¥
I T I FRinterval : M9 ms PR segment © 130 ms.
| QT interval : M1 ms ST segment - BSms
{ | QRS - 155 ms

Movement
(countis)
Rotation » > IO SN AT A 2 Rwarve utibes Dy sprans ’ Expet PORST tmng
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Active Peset 2= ;\:-:05,,\. Export Statimtics. ] Autn cabeuiate
Laying Losded: Actiheart 5, ECG at 512 Hz, Acc 2825 Hz.

Selection

Selection stat [11721/2023 9.06.02 View
Selection end [11721/2023 10.36.54 Selection




Side note: Can also do sleep staging witbtiheart

07-Jul-2022
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Outputs fromActiheart software: Results

Date Time Activity BPM Ave IBI (ms) Min IBI (ms) Max IBI (ms) SD RMSSD Quality
2022-11-03 09:33:30 0 83 723 588 915 76.68 50.47 1.00

2022-11-03 09:34:00 11 77 854 287 2000 350.14 404.90 0.69 Invalid data
2022-11-03 09:34:30 3 92 720 281 2000 308.33 382.45 0.25 Invalid data
2022-11-03 09:35:00 6 86 704 663 751 21.50 16.18 1.00

2022-11-03 09:35:30 11 88 684 656 740 19.39 12.90 1.00

2022-11-03 09:36:00 22 85 714 672 801 30.12 20.94 1.00

2022-11-03 09:36:30 10 83 731 673 782 29.13 17.43 1.00

2022-11-03 09:37:00 9 90 681 607 1299 98.86 138.38 0.94

2022-11-03 09:37:30 8 85 711 667 792 33.05 18.91 1.00

2022-11-03 09:38:00 50 88 690 642 749 26.78 18.55 1.00

2022-11-03 09:38:30 226 97 612 580 688 23.37 16.45 1.00

2022-11-03 09:39:00 45 100 616 577 1188 85.89 123.28 0.94

2022-11-03 09:39:30 13 96 629 589 704 25.41 14.46 1.00

2022-11-03 09:40:00 37 93 647 590 765 42.18 16.14 1.00

2022-11-03 09:40:30 35 87 692 622 765 32.12 21.60 1.00

2022-11-03 09:41:00 55 920 832 443 2000 418.64 415.31 0.06 Invalid data
2022-11-03 09:41:30 131 97 631 569 1244 98.16 127.17 0.94

2022-11-03 09:42:00 71 98 611 569 725 38.97 15.01 1.00

2022-11-03 09:42:30 2 89 672 641 733 19.78 15.66 1.00

2022-11-03 09:43:00 9 88 684 617 763 37.60 15.21 1.00

2022-11-03 09:43:30 3 82 739 677 781 21.52 16.26 1.00

2022-11-03 09:44:00 0 82 732 665 777 25.31 24.54 1.00

2022-11-03 09:44:30 2 83 721 599 843 40.46 46.38 1.00

2022-11-03 09:45:00 12 83 726 674 769 25.41 15.12 1.00

2022-11-03 09:45:30 2 85 729 655 1447 118.15 158.31 0.94

2022-11-03 09:46:00 3 0.94

85 723 655 1383 107.35 151.35
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Can do all data analysis witActiheart software

'© Actiheart Software (Version 5.0.5) 64bit
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© User Manual
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Outputs fromActiheart software: Inter-beat
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R

10:
10:
10:
10:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:

11:
11+

[RTAva

157.
:57.
158.
159,
100.158
100.
101.
102.
103.
103.
104,
105.
105.
106.
107.
108.
108.
474
110.
111,
:11.
112,
113,
:14.
:14.
:15.
116.
116.
:17.
19

T

183
905
650
409

941
660
371
070
766
501
191
897
629
358
074
773

234
009
785
568
336
048
727
414
150
934

728
448

[ ey R

- IBI_354_Sess1_Day1.txt

E MAP ACADEMY









The stuff of nightmares

@ ® Kubios HRV Scientific 4.0.3 - [Volumes/USB DISK/IBI_377_Sess2_Day1.txt
File Markers Reports Tools Help
oo MOl 8O Q2 QA M Gotomarker Pk ¢ > X
File Info — ] T T T P — — R S — — T—— -
File name: ..|_377_Sess2 Dayl.txt 110
Time: / [r—
Channel label 100 m—
Sampling rate (Hz): A
Data length (h:min:s):  03:51:46 %
Automatic noise detection .~
Low o 80
Edit noise segments | |
Mark Remove all g L
Noise (h:min:s): 03:02:35 (79 %) T 60 .
Beat correction *
Automatic c... 0.3 Ly
Corrected: 292 beats (15.99 %) %0
Samples for analysis 1 I !
Add Remove
30 —_ —— i —— -
Sample 1 << >> 1 .
Start (h:min:s) 06:59:59 W 2015 7
Len: :min:s) :05: L - ! L -
i gLy L 07:00 07:30 08:00 08:30 09:00 09:30 10:00 10:30
Color/Label | Color Sample Analysis Type  Single sa... Time (h:min) Show original RR Range (s) 13907
Beats corrected  Uncorrected 2 | ) O
RESULTS £ .3 Time-Domain Frequency-Domain Nonlinear Time-Varying ECG waveform Auto-refresh = Refresh Sample1 << >>
..."". Kubios HRV - Results Overview T T T J T .
100 3

Sample 1 vs. Normal (resting) values

P hetic tone (recovery) TR
PNS Index = NaN 3 2 T -

-250 «SDL 8
Mean RR = Nal @ ; , ‘ o b
RMSSD = NaN'ms 4 | 3 ]

40 ( et l f I i

SD1=N 3 TP EOT, o vt W . I st El | ¥ bissad2
Low NORMAL HIGH ; ; ; ; 4 t { (

Sympathetic tone (stress) 07:13:20 07:46:40 08:20:00 08:53:20 09:26:40

SNS Index = NaN Heart rate (HR) ; Parasympathetic tone (PNS index)

25D SD 0.0% 00(”'00

Gender = Male Weight: 78 kg
Age = 50 years Rest HR = 60 bpm
Height = 180 cm Max HR = 170 bpm

0.0% 00:00:00
0.0% 00:00:00

Change Personal Data




ompa

rison withEmpaticawrist-worn device

) @ Kubios HRV Scientific 4.0.3 - [Users/cclark4/Library/CloudStorage/OneDrive-UniversityofNebraska-Lincoln/Studies/EmReg/Data/Empatica/705/B...

File Markers Reports Tools Help
DB @O WN SO QA Q ™ Gotomarker K ¢ > 3 X
File Info 7/
File name: BVP.csv 200 i |
Time: / (=
Channel label EKG s o0 o - - o v - s -.
Sampling rate (Hz): 64 £ > ‘ 0.5
Data length (h:min:s):  00:19:00 g,zm /
S I
Medium '400’ =
. | | | | [
Edit “;I'::k”g""mR - 00:00:02 00:00:04 00:00:06 00:00:08 00:00:10
emove Time (h:min:s) Range (s) 10
Noise (h:min:s): 00:08:24 (44 %) il |
Beat correction
09
Automatic c... a 0.3
Corrected: 22 beats (2.49 %) 08
Samples for analysis 1 =
Add Remove « 07
4
Sample 1 << >> s
Start (h:min:s) 00:00:01 i
Length (h:min:s) 00:18:59 05 T e e
L ) 00:10:00 00:12:00 00:14:00 00:16:00 00:18:00
Color/Label | Color Sample Analysis Type  Single sa Time (himin:s) Show original RR Range (s) 1140
Beats corrected 22 (2.49 %) “ | 2| Lock
RESULTS Fay Time-Domain Frequency-Domain Nonlinear Time-Varying ECG waveform Auto-refresh  Refresh Sample1 << s>
% Kubios HRV - Results Overview 105 J J ' T T T T T i ;
Sample 1 vs. Normal (resting) values 100
|
Parasympathetic tone (recovery) 95 | l ) 4
PNS Index = -1.05 | \
20 N | it | AF |
y | | | | |
\ n |
as A (I | N M | i ' L [TAR
JIN \ v i) ! s .
8 e - I = J i
e ' ‘ SR
75
LOW HIGH ! | | A \ i ] . | 1 1
00:01:40 00:03:20 00:05:00 00:06:40 00:08:20 00:10:00 00:11:40 00:13:20 00:15:00 00:16:40 00:18::
Sympathetic tone (stress)
SNS Index = 1.30 Heart rate (HR) Parasympathetic tone (PNS index) R £28 Ko
m 00%  00:00:00 VeRY LOW | 00%  00:00:00
00%  00:00:00 : 85.7%  00:08:51 .
00%  00:00:00 143%  00:01:29 Gender = Female  Weight: 78 kg
00%  00:00:00 00%  00:00:00 Age = 38 years Rest HR = 60 bpm
147%  00:01:31 00%  00:00:00 Height = 180 cm Max HR = 182 bpm
| 853%  00:08:49

Change Personal Data




WHOLE DA

Time
(hh:mm:ss)
00:02:30
00:03:30
00:04:30
00:05:30
00:06:30
00:07:30
00:08:30
00:09:30
00:10:30
00:11:30
00:12:30
00:13:30
00:14:30
00:15:30
00:16:30
00:17:30
00:18:30
00:19:30
00:20:30
00:21:30
00:22:30

Outputs fromKublossoftware

Beats total Beats correc Beats correc Effective dat Effective dat

(count)
100
151
198
267
287
349
354
359
365
295
230
216
157

82
136
210
225
258
326
268
194

(count)
6
14
16
19
15
18

=
(=]

Vi 0L N U= P OO WL ®

(%)

6
9.2715
8.0808
7.1161
5.2265
5.1576
2.8249
2.2284
1.3699
1.6949

0

0
0.6369
1.2195
1.4706

2.381
2.2222
2.7132
2.7607
2.9851
2.5773

(sec)

78
122
163
222
241
292
293
293
294
238
184
175
129

68
113
173
180
208
264
217
157

(%)
25.8503
40.8027
54.1806

73.913
80.2676
97.3244
97.6589
97.6589

98
79.2642

61.204

58.194

42.953
22.7425
37.7926
57.5251

60
69.4631
87.9599
72.2408
52.1739

Overview
PNS index

NaN
NaN
-0.1582
-0.1993
-0.1621
-0.2396
-0.4976
-0.6107
-0.6828
-0.7488
-0.7646
-0.4949
NaN
NaN
NaN
0.0903
-0.0688
0.1847
0.2121
0.1478
0.305

SNS index Stress index EE activity

NaN
NaN
0.1749
0.1178
0.1064
0.1291
0.457
0.4958
0.7539
0.7713
0.8711
0.6709
NaN
NaN
NaN
0.0632
0.252
0.0896
-0.0091
0.0203
-0.0613

NaN
NaN
7.4342
7.2315
7.5769
7.673
9.4678
9.3312
10.7983
10.7455
11.1552
10.4674
NaN
NaN
NaN
7.2199
7.8114
6.7421
6.0881
6.2848
5.8024

(kcal/min)
NaN
2.4828
NaN

1.5
2.7464
3.3617
2.6063
1.8609
3.0089
2.7106
4.0795
NaN
NaN
2.4965
NaN
NaN
2.3376
3.3435
3.4234

2.643
13171

EE activity
(keal)
0
2.4828
2.4828
3.9828
6.7292
10.0909
12.6972
14.5581

17.567
20.2775
24.3571
243571
24.3571
26.8536
26.8536
26.8536
29.1912
32.5347
35.9581
38.6011
39.9182

Intensity

(TRIMP/min
NaN
0.0767
NaN
0.0275
0.0917
0.1303
0.0836
0.0443
0.1076
0.0896
0.1819
NaN
NaN
0.0774
NaN
NaN
0.0687
0.1291
0.1345
0.0857
0.0194

Load
(TRIMP)

0
0.0767
0.0767
0.1041
0.1958
0.3261
0.4098
0.4541
0.5616
0.6513
0.8332
0.8332
0.8332
0.9106
0.9106
0.9106
0.9793
1.1084
1.2429
1.3286
1.348

Vo2
(I/min)
NaN
0.4384
NaN
0.2751
0.4822
0.5845
0.4589
0.3351
0.5258
0.4763
0.7037
NaN
NaN
0.4407
NaN
NaN
0.4143
0.5814
0.5947
0.465
0.2447

Time-Doma
Mean RR
(ms)
NaN
NaN
820.6266
827.4006
836.8232
835.7218
825.9951
817.3508
808.1024
805.0341
797.8
807.0926
NaN
NaN
NaN
819.5398
805.5349
802.5045
806.4331
807.6121
809.294

SDNN
(ms)
NaN
NaN
62.0042
61.4746
58.3079
55.4503
45.4664
44.4001
39.1015
38.0961
37.7349
41,1453
NaN
NaN
NaN
55.3516
54.3717
61.2226
66.6333
65.1866
71.4848

Mean HR
(1/min)
NaN
NaN
73.1149
72.5163
71.6997
71.7942
72.6397
73.4079
74.248
74.531
75.2068
74.3409
NaN
NaN
NaN
73.2118
74.4847
74.7659
74.4017
74.2931
74.1387

SD HR
(1/min)
NaN
NaN
5.4233
5.4533
5.0876
4.8525
4.1443
4.1423
3.6303
3.5744
3.5988
3.8633
NaN
NaN
NaN
4.8865
4.9634
5.4976
6.1637
6.0626
6.633

Min HR
(1/min)
NaN
NaN
54.7447
54.7447
54.7447
54.7447
62.8667
62.8667
62.8667
62.8667
67.659
64.4607
NaN
NaN
NaN
62.5
62.5
62.5
57.5595
57.5595
57.5595

Max HR
(1/min)
NaN
NaN
88.9416
89.6057
89.6057
89.6057
89.6057
89.6057
87.4126
87.4126
87.4126
87.4126
NaN
NaN
NaN
97.4026
97.4026
97.4026
97.4026
93.4871
93.4871

RMSSD
(ms)
NaN
NaN
53.449
51.2429
50.5595
47.9181
39.7512
37.3996
35.3992
33.7329
34.1026
41.1796
NaN
NaN
NaN
59.7506
56.759
66.1971
67.5335
65.1486
70.8522
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