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A Study on Standardization of Measuring Time for Heart Rate Variability

[ Abstract ]
Kyu-Tae Kim, Young-Jae Park, Young-Bae Park, Hwan-Sub Oh
Dept. of Human Informatics of Oriental Medicine, Interdisciplinary Program,
Kyung-Hee University

Objectives:
has the validity in a short term measuring.

We performed this study to search the best time for HRV measuring and which index
At first, three examiner measured electrocardiogram(ECG) of 5 people(d male + 1

Methods:
regions. To evaluate the validity, we used Gage Repeatability and Reproducibility Study

female) for 20 minutes in two times. and we devided ten regions (0-5, 5-10, 10-15, 15-20,
0-10, 0-15, 0-20, 5-15, 10-20, 5-20 minutes). After that we finded the HRV index for each
by MINITAB(ver. 13.20). If the "%Study Var is under 30 and 'Number of Distinct
Categories” is over 4, we could tell it has validity(repeatability and reproducibility).

Results:

1) The region and HRV index has repeatability and reproducibility, was HF index in
2) The HF index in 10-15 minutes has the better reproducibility than repeatability. The

10-15 minutes. The HF index in 15-20 minutes gained 27.41(%Study Var) and 5(Number

of Distinct Categories).
value of measurement is under the control. There is consistency among the examiner. The
distribution of measurement is not large. There is no interaction between examiner and

3) The HF index in 10-15, 0-10, 0-15, 0-20, 10-20 minutes was not enough to gain the
repeatability and reproducibility. But it had some meanings ; %Study Var, Number of

each people.
Distinct Categories is 32.68, 4 for 10-15 minutes, 34.43, 4 for 0-10 minutes, 34.44, 4 for 0-15

minutes, 33.56, 4 for 0-20 minutes, 32.07, 4 for 10-20 minutes.
This study shows the best index of measuring HRV is the HF index in 15-20 minutes.

Conclusions:
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So, from now on we should measure the HRV for 20 minutes and extract the HF index

in 15-20 minutes. It must be the standard for HRV measuring.

Key Words: Heart rate variability, Gage R&R Study
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Table 1. Sample Characteristics

Age(yr) Height(cm) Weight(kg)
Mean SD. Mean SD. Mean SD.
Male 254 0.89 3.39 75.8 6.98
Female 26 0 0 47 0
Total 256 1.02 176.2 11.80 714 14.54
- S.D. : Standard Deviation
o] HHE 7Hd e AFiAelA Al9lskit. | Sampling of subject |
D HE%F 5& T FFNAA o)
Qe 2 HRV measurement
@ ¥, #AY, 84 429, A= 5 for ZOTmufes
L TEsl= ARR B =
< Idcte AAd] gl A} | Data processing |
@ Bk, P A% 5 T3akE URuA) | —|_Gage R&R study |
Azlo] 9= A | Analysis
@ W ARA 58 F3ehs AEsto] e A}
N | Conclusion |
® oJH P ZE B-blocker, Ca-channel blocker
= AeNAA G njH= FRS B Figure 1. Process flow chart of study method
2 2
® 713, A, 29 52 Fusks 4% 3% 1) 34
714 AgA}
2N 05 5A6A 104] Alo]z @AY 1) HA=E
on, APNAE FEALNG 7| SEFW, &, 7 3Y EFUAE 5W A AU(LAXTHA,
¥ 5 24X Bt FE F ZAER s QECG-3, KOREA)S Al8-3}91 thFigure 2).

N
re
-l
0
I

o] X138} chFigure 1)
APAZRY AA=g FAHS L S 44
FAM A Aubdo| =g dojdl F Autdol

('1

o3
=9 FATYIEAAEL LF(0.04-0.15Hz), HF
(0.15-0.4Hz), TP(0-0.1Hz), LF/HF, In TP} A7+
HEAM A 2] SDNN, RMSSD H& dojujglc,
ol AFZE APEE YRFI $ 7}7}e]
#E€ Minitab& ©]-&3te] £4, vtEA3} g
49 ¥E dastsh

f

) S

HRVE AP, A4 W2, A5, o}dx} A
4, 42w NP, AF) ABE o4 a7

%2 53] YEUA® 59 9% ponmz &4
Aol Fe mEskint. A FzRe) dye
0 SFHoR I, 4 AAAE FHA
T2 e HHE den, 2N 2%
AR AZHPM 5-104) 2.2 3t} 3, 22 A
A v AR 3Rz, 454 &
= ARsglon, 4 542 81 gEE A&
& F S detEF sk B A% 54
of YIS MAAE REE & A5 I3 2



LR o] PlEREH] 1R TR

91

Figure 2, QECG-3

Figure 3. The method of measurement
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Figure 4, The electrocardiogram for 20 minutes.
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3rd 10minutes interval, H = 1st 15minutes

E = 1st 10minutes interval, F = 2nd 10minutes interval, G =
interval, I = 2nd 15minutes interval, ] = 20 minutes interval
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Figure 6. The electrocardiogram(Lead-1I) divided
by time
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g Z&39 ) (Figure 8).
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RR intervals A5o]A LF(0.04-0.15Hz), HF A

(0.15-0.4Hz), TP(0-0.1Hz), LF/HF, SDNN, RMS-
SD #g #&agtV. 283 29 #FEL A
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@ 578 2% 24

MINITAB statistical software(ver. 13.20)& At

Table II. The result of Gage R&R

’

Figure 8. The R-R intervals of electrocardiogram

time TP LF HF LF/HF In TP SDNN RMSSD
0-5minutes %Study Var 66.22 59.17 41.79 4799 69.67 68.73 51.18
Number of Plsnnct 2 9 3 3 1 1 2
Categories
5-10minutes %Study Var 62.00 81.96 42.00 60.33 57.41 60.15 61.98
Number of Plshnct ’ 1 3 » 9 2 2
Categories
10-15minutes %Study Var 69.68 68.23 61.70 67.69
Number of Distinct
Categories 1 2 2 2
15-20minutes %Study Var 89.71 84.31 87.62 68.04
Number of Distinct
Categories 1 1 1 2
0-10minutes %Study Var 69.56 67.34 65.65 54.76
Number of Distinct
Categories 1 2 2 2
5-15minutes %Study Var 80.62 81.14 06.34 62.22
Number of Distinct
Categories 1 1 2 2
10-20minutes %Study Var 7812 83.57 70.99 38.30
Number of Distinct
Categories ! ! ! 2
0-15minutes %Study Var 69.61 67.36 65.33 56.40
Number of Distinct 1 ’ » )
Categories
5-20minutes %Study Var 80.62 81.14 61.16 63.17
N L
umber of ]?15t1nct 1 1 3 9 1 ) 9
Categories
0-20minutes %Study Var 66.58 62.52 65.28 56.93
Number of Distinct By ) 5 )

Categories
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Gage R&R Study - ANOVA Method
Gage ReR for HF

Two-Way ANOVA Table With Interaction

Source DF §3% b5 F ]
parv 4 4042369 1235742 103.424 0.00000
‘Gperator 2 35020 17510 1.465 0.23690

operatokfpirt. & 95586 11948 0.6365
Repeatshility 15 281607 18774
Tntal, 29 5355183

Figure 10. Two—Way ANOVA Table With Interac—

tion(15-20 mins),

Gage R&R (ANOVA) for HF
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Figure 9. The graph of gage R&R(ANOVA) for HF (15-20 mins)
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Figure 11. The graph of gage R&R(ANOVA) for HF (10-15 mins)
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Gage RsR for HF

Two-Way ANOVA Table With Interaction

Source DF 38 M3 F P
part 4 3784486 946122 70.5822 0.00000
operator 2 19942 9971 0.7438 0.50550

operator*part & 107236 13405 0.6324 0.73931

Repeatability 15 317950 21197
Total .29 4229515

Figure 12. Two—Way ANOVA Table With Interaction

{10-15 mins)
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Figure 13. The graph of gage R&R(ANOVA) for HF (0—10 mins)



LS| RN R BIE 97

BEAET Fvh @9 BYER char)Es EF
2 Q¥ 7 2R AL gro] & WA A
el goluh ARS ¥ oiFE deEdee] 9l
Roepg FA/A VH ‘A'E AT ZE A
Azt Z4 dade] ddtt BT #E =(Xbar
chart)= SR o] 2T ReFo] H[&E FHH
g Yeldlonz &2zt 4 d@gol AN
o FEE S38#% 21Y9EBy part)e IHHAF

Gage Rs«R for HF

Two-Way ANOVA Table With Interaction

Source DF 38 M5 F P

part 4 7806283 1951571 38.8230 0.00003

operator 2 86714 43357  0.5625 0.45793

operator*part 8 4p0z147 50268 1.2983 0.31537

Repeatability 15 580790 38719
Total 29 8875934

Figure 14, Two-Way ANOVA Table With Interaction
(0-10 mins)

Gage R&R (ANOVA) for HF

Components of Variation

100 —

50—

Percent

Gage R38R Repeat Reprod
R Chart by operator

Part-to-Part

:
: : :
A : - UCL=450.4
; :
A [ \
R=1408

PR SV v g |

&
8
IREANNNEEE

Sample Range
@
8

Xbar Chart by operator

2000 —q — T
: ;
s :
= .
= qo08 | A : /\ :
15} 3 .
= - - ¢ | ucL=683.4
£ j! \.\ 1" A j K).: Mean=403.3
I —t — /| Lol=1363

wm %Contribution
=1 %Study Var

’Eﬂ'i Agstae AAAER FHe Axst
ek 2dm AR g AYsue 24 94
X}‘ﬂaﬂ Pzl Aol7p A Pk =
B3k 2 EZ(By Operator)s FHOE FXH
B2 SAALLA AdA O] ookiix‘jr- Operator*
& afg= J ¥

ot

14)01]A1 ﬂizr%(operator Part)?] #o+E&
Uehl = Pvalues} 031537 o2 &34 !
A mzage] fookA FEE Y F

072;1\1:],‘
GiLls 15—‘%?7&(0 158)e 4 ARE F S
By g

ek 15273 A o] HF 574 23 AgA )
HHEAET 29T WY HEER char)E 53
AV w7k ZA% A} gho] & A #El
HolA Boju} Agle B s AAE ¢

Gage name:
Date of study:
Reported by:
Tolerance:
ftisc:
By part
2000 - — .
1000. —|
.
o —|
— T v 7 =
part s e & Ef H
By operator
2000 —] . .
L) s .
.
1000 —|
.
] gf.———?rw«—%?
operator I 4 o
operator*part Interaction
1800 — * operator
1600 — s o« 1
1200 ] o ' &
[1i] — of
T 1000 —| + 2
o
? W
< |
200 —]
0 —|

o
Q
=
i<

2
iz
=
e

Figure 15. The graph of gage R&R(ANOVA) for HF {015 mins)
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Two-Way ANOYA Table With Interaction

Source DF 58 s F P
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aperator 2 86251 43125 0.8618 0.45819

operatorpart 3 400326 50041 1.2878 0.32005

Repeatability 15 562876 38858
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Figure 16. Two—-Way ANOVA Table With Interaction
(0-15 mins)
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Figure 17. The graph of gage R&R(ANOVA) for HF (0—20 mins)
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Two-Way ANOVA Table With Interaction

Source DF 3% jix F )4
part 4 6441139 1610285 52.9673 0.00001
operator 2 58008 29004 0.8540 0.42502

gperator*part 8§ 243212 30402 0.8699 0.56158

Repeatability 15 524254 34950
Total 29 7268613

Figure 18. TWo—Way ANOVA Table With Interac—
tion (0-20 mins)
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Figure 19. The graph of gage R&R(ANOVA) for HF (10-20 mins)
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Two-Way ANOVA Table With Interaction

Bource DF &3 us F P

part 4 4551014 1137753 58.5353 0.00001
operator 2 37882 18941 0.9745 0.41807
operator*part 8 155496 19437 0.5704 . 0.56119

Repeatabilicy 15 334963 22331
Total 29 5079354

Figure 20. Two—Way ANOVA Table With Interac—
tion (10-20 mins)
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