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. ABSTRACT ) \

Factors Affecting Heart Rate Variability in the

Industrial Workers

Yunhui Seol, Chaibin Jeongl, Myounghyo Seo,

Jonghun Seo*, Hodal Yu*, Chienmei Pi*, Kinam Leex*

Dept. of Preventive Medicine,
College of Oriental Medicine, Wonkwang University
xDept. of Third Medicine,
Professional Graduate School of Oriental Medicine,

Wonkwang University

The purpose of this research is to seek for efficient health
maintenance device and to suggest desirable daily habit, based

on the inquiry on interrelationship between workers’ daily lives

and their heartbeat change level.
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The paper survey about general features, case history and daily
habits was conducted on workers during medical examination in
Jeollabukdo, and examined their change of heartbeat as well. The
results of research deducted from data analysis are as follows;

1. There found very positive interrelations between time-domain analysis
and frequency-domain analysis, and MHR and LF/HF ratio had negative
connection with other analyses.

2. The recipient showed high time-domain analysis when they are
younger, have worked shorter or have spouse, and it contributes to
stable sympathetic nerve and parasympathetic nerve as it stimulates
autonomic nervous system.

3. According to the result of frequency—domain analysis, recipients
showed higher TP and LF when they are younger, and the highest HF
when they are under 34.The level of VLF was higher for university
graduates than the ones who finished high school. The recipients
showed higher TP and HF when they don’'t have spouse, and lower
TP, LF and HF when they have worked longer.

4. The level of RMSSD and TSRD was high for the people who don’t have
case history, and HF was high when they don't have any disease in
progress.

5. According to the result concerning correlation of daily habits with
time—-domain analysis and frequency-domain analysis, cigarette, alcohol
and sleeping hours don't affect heartbeat change, but the ones who
regularly workout showed higher result in every analysis. It shows that
the autonomic nervous system of recipients who regularly exercise

response more actively.

The result mentioned above suggests that the change of heartbeat is
a direct index which shows the change of autonomic nervous system,
and it depends on the exercise the most. Thus, workout is proved to
be the best method in order for workers to take care of their health.

keywords : heart rate variability(HRV), industrial worker, autonomic

nervous system, sympathetic nerve, parasympathetic nerve /
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), 2009w+
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99 olal7F 20.1%(967), 100

o]3}7}  30.2%(1447),

194
20

A 149
15 0]
23.7%(113%),
10.1%(48%) R o1,

o, e e A9TL

ol3l7} 35.1%(172%),  86.5%(417%), & A7t
444 ol3l7}  13.5%(65)Att SHFVIHERE =
454 o]Ae]l 4 o]dl7} 15.9%(76%), 5ol A

_—

o] 57}

o]/go

_

Fazt )

S o

2 31F olsh7F 79.3%(384%), A97F 41.0%(185%), fle A
E ool 20.7%(100%)°IRNe. 7} 59.0%(2667 )% tH(table 1).
Table 1. Classification by general characteristics of subjects
classification frequency(N) rage(%)
age <34 113 23.1
35-39 172 35.1
40-44 119 24.3
>45 86 17.6
monthly <199 147 31.7
income 200-299 213 46.0
(10.000won) >300 103 202
graduation <high school 384 79.3
=college 100 20.7
spouse no 65 13.5
yes 417 86.5
job tenure <4 76 159
5-9 96 20.1
10-14 144 30.2
15-19 113 23.7
=20 48 10.1
religion yes 185 41.0
no 266 59.0
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24.7%(121%), sl B9 AR AFdHE AL
75.3%(3697) oM, 7t FF o] wEd RFsle] By Fd

Table 2. Classification by clinical history of subjects

classification frequency(N) rate(%)

past disease yes 47 9.6
no 443 90.4

present disease yes 121 24.7
no 369 75.3

family disease yes 47 9.6
no 441 90.4

Table 3. Classification by health related lifestyle of subjects

classification frequency(N) rate(%)
smoking yes 044 50,1
no 243 49.9
alcohol yes 202 820
no 88 18.0
regular exercise yes 034 483
no 250 51.7
| i ti <6
sleeping time 53 0.9
(hour) 6
. 191 39.2
169 34.7
=8
74 15.2
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Table 4. Correlation coefficients among the time and frequency domain
parameters of HRV

MHR SONN  RMSSD  TSRD TP VLF LF HF
SDONN -.522

* % %

RMSSD  -.580 .820

*k*k *kk
TSRD -.769 773 919
*k*k *kk * k%
TP -.512 .847 .669 .683
*k*k *kk * Kk *k*k
VLF -.428 .670 451 AT76 .842
*k*k *kk * Kk *k*k *kk
LF -.389 .752 .568 .563 .868 .570
*k*k *kk * Kk *k*k *kk *k*k
HF -.506 724 797 .811 731 457 612
*k*k *kk * Kk *k*k * kK *k*k *kk
LF/HF 126 -.062 -.227 -.255 .058 -.015 249  -.425
** * kK *k*k *kk * kK

* p<0.05 ** p<0.01 =*=*x p<0.001

of Wtde FA& st= 49Ut
50.1%(244%), 3kA &= ZAS$7F 4. Aubs #Ho| X|EZEe| At
49.9%(2438)31 oM, & ot M

B5-7F 82.0%(4027), oA &=

297 18.0%(88™) el vt 3 ouiq oz AulEs HolZ B
Ad . EES S ARE A% A9 A9 249 35
48.3%(234%), 3HA = A7t 5 oo Bye A@EAst wS
51.7%(250%)°1leH,  FHARL  zowam ol wHS AL %
HEE 64 vitel 10.9%(G3 A wajel= W #A7 gle A
), 6A1%F 39.2%(191%), TAIRY o= eryA r}h. o] ATAE
o] 34.7%(1697), 8AIZt ool Xzteded  BAI{m7be]  SDNN,
15.2%(7478) A HHtable 3). RMSSD, TSRD2] AF#Ale uj<-
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w2 e e
rJ

XSk A

2

HAEEY 240 M = delrt
o]"d= SDNNe| 7 dege

™, RMSSD9} TSRDE 404 0]
444 olst7t 7HE SEkar 344 o]
a7 7Hd A JErsk e, u
Aol ek = w27 9
73-9-7} SDNNeo| ©] =4 YERo
W, 717 ek 2T
o] #S5= SDNN¥} TSRD7} %
A YEbga RMSSDE 15404
199 o]a} A 7F 7hd GA
EFSTH(Table 5).

Fatged R o A= Lol 7} of
Y4= TPS LFE 24 Yelda,
HF = 3441 olet7b 7 =4 v

T o

e

Ir

Ebytal 454 o], 354 o] 39
Al olsl, 40404 444 o]&te]
To 2 FA JEon, sEER
= VLF7F tiZolde] 497 1
= olstrtt EA dEbstth w$-
A el webA = we-A7E gl
= A7 dv AeEg Tpet
HE7F A vebsker, 245
717kl M s 2E)7ke] o
= TP¢ LF, HE7} @A YERS:
tH(Table 6).

MHRe] o =9k, RMSSD$}
TSRD= Y weokew, 4 A4

Sl UreRgeh 7bSe ) Aluhol
wo ARG T A

7} 1Atk (Table 7).

AW} s welwe F
g Este] #AE Auw
WA e W g
MAA gagon], dd AES

al
Ebwtal, LF¢ HEH &S o =7
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Table 5. Relationship between general characteristic and HRV-time domain

parameters of subjects Mean(S.D)
classification MHR SDNN RMSSD TSRD
age <34 73.27(10.63) 44.79(18.86) 35.35(23.55) 134.65(48.61)
35-39 73.38(10.89) 39.02(15.43) 28.19(14.55) 124.31(42.33)
40-44 71.57(11.31) 34.51(12.91) 25.17(13.19) 116.10(34.59)
=45 70.22(10.63) 34.26(14.04) 27.52(17.91) 122.01(45.92)
p-value .240 .000**=* .000**=* 011
monthly <199 73.03(10.24) 39.70(17.40) 30.37(19.46) 126.58(45.03)
income 200-299 70.92(10.89) 39.33(16.03) 29.17(17.23) 125.96(42.41)
(10,000won) =300 72.41(11.71) 35.78(14.32) 27.52(16.72) 119.63(42.51)
p-value 72 120 463 .393
graduation  <high school 71.67(10.99) 37.88(15.17) 28.63(16.82) 124.62(42.94)
=college 73.50(10.64) 40.96(18.98) 30.58(21.01) 123.30(45.14)
.136 .136 .329 787
spouse no 73.37(9.50) 43.42(18.67) 32.82(19.92) 130.32(42.98)
yes 71.78(11.16) 37.73(15.52) 28.51(17.39) 123.60(43.47)
p-value .278 .008xx .069 .246
job tenure <4 70.99(9.88) 46.12(20.44) 38.19(26.22) 143.10(52.79)
5-9 72.36(10.86) 40.23(16.92) 29.27(15.46) 125.27(39.93)
10-14 72.81(10.66) 37.37(12.89) 27.33(13.50) 121.96(39.92)
15-19 71.50(11.91) 35.77(14.77) 26.56(15.76) 118.76(40.58)
=20 70.77(10.64) 33.88(13.76) 26.71(17.90) 118.70(43.95)
p-value .665 .000**=* .000**=* .002x*
religion yes 71.76(11.50) 38.56(16.01) 28.90(16.26) 125.21(43.42)
no 72.23(10.18) 38.65(15.92) 28.97(17.93) 123.15(40.53)
p-value .649 .955 .964 .606
* p<0.05 #** p<0.01 *** p<0.001
et TH(Table 8). = AR FAfet 5o,
FRANZRS AT WMol Eo]
7. AT MEETI A od 9P dehix ekgey
O|=2to| A Q71420 55 st 49 MHR
2 kar SDNN3 RMSSD,
AZwA Agrwy Agues TSRDE 25 O Sl e
dojiee] Aztgelxmete] s (Table 9)
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Table 6. Relationship between general characteristic and HRV-frequency domain

parameters of subjects Mean(S.D)

classification TP VLF LF HF LF/HF
age <34 7.00(0.85) 6.02(0.96) 5.92(0.91) 5.27(1.12) 2.77(2.83)
35-39 6.82(0.85) 5.85(0.98) 5.77(0.99) 4.88(1.07) 3.73(4.59)
40-44 6.64(0.88) 5.74(1.03) 5.50(1.05) 4.61(1.01) 3.98(6.00)
>45 6.60(0.89) 5.68(1.09) 5.39(0.96) 4.90(1.18) 3.66(5.55)

p-value .003** .080 .000*** .000*** 245
monthly <199 6.81(0.93) 5.84(1.04) 5.79(1.04) 4.97(1.14) 3.56(5.34)
income 200-299 6.82(0.89) 5.90(1.01) 5.90(1.01) 4.86(1.14) 3.75(5.25)
(10,000won) =300 6.69(0.81) 5.73(1.00) 5.73(1.00) 4.80(1.06) 3.41(3.46)

p-value 410 .361 .337 492 .833
graduation  <high s. 6.75(0.86) 5.79(1.00) 5.64(0.98) 4.87(1.10) 3.53(5.11)
=college 6.92(0.94) 6.02(1.05) 5.85(1.05) 4.93(1.20) 3.71(3.77)

.093 .045% .071 .641 .750
spouse no 6.99(0.91) 6.01(1.05) 5.89(1.02) 5.24(1.12) 2.91(3.41)
yes 6.75(0.87) 5.81(1.00) 5.64(0.99) 4.83(1.11) 3.63(5.05)

p-value .035* .136 .055 005** .268
job tenure <4 7.08(0.92) 6.05(1.07) 5.98(0.98) 5.43(1.16) 2.44(2. 33)
5-9 6.81(0.89) 5.81(0.99) 5.77(1.07) 4.99(1.02) 3.57(5.11)
10-14 6.75(0.78) 580(0 94) 5.65(0.94) 4.81(1.06) 3.68(4.65)
15-19 6.71(0.92) 5.79(1.11) 5.58(1.03) 4.65(1.15) 4.28(5.94)
=20 6.54(0.85) 5.73(0.94) 5.40(0.91) 4.63(1.08) 3.42(5.26)

p-value .010% .376 .014% .000%** .160
religion yes 6.81(0.85) 5.88(0.93) 5.72(1.02) 4.85(1.10) 4.00(5.63)
no 6.79(0.90) 5.83(1.05) 5.69(0.99) 4.91(1.13) 3.23(3.75)

p-value 778 .628 714 .595 106

* p<0.05 ** p<0.01 *x* p<0.001

Table 7. Relationship between clinical history and HRV-time domain parameters
of subjects

Mean(S.D)

classification

MHR

SDNN

RMSSD

TSRD

past yes 75.79(10.01) 34.12(13.49) 24.00(11.21) 109.47(28.17)
disease no 71.58(10.92) 38.88(16.18) 29.54(18.16) 125.94(44.25)

p-value .012* .052 .004** L0071 =
present yes 72.64(11.25) 36.62(15.19) 26.42(14.55) 119.55(40.82)
disease no 71.71(10.80) 39.05(16.23) 29.89(18.54) 125.96(43.92)

p-value 469 147 .035* 157
family yes 72.19(10.45) 40.41(17.20) 31.14(18.49) 128.43(41.72)
disease no 71.98(10.97) 38.25(15.88) 28.82(17.62) 124.00(43.42)

p-value .897 .380 .395 504

* p<0.05 ** p<0.01 #**x p<0.001
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Table 8. Relationship between clinical history and HRV- frequency domain

parameters of subjects Mean(S.D)
classification TP VLF LF HF LF/HF
p_aSt yes 6.58(0.83) 5.66(0.92) 5.57(1.01) 4.64(0.99) 3.37(2.74)
disease no 6.80(0.88) 5.82(1.02) 5.69(1.00) 4.90(1.12) 3.57(5.01)
p-value .100 214 463 128 779
Dfese”t yes 6.72(0.97) 5.73(1.11) 5.70(1.12) 4.68(1.14) 4.87(7.43)
disease no 6.80(0.84) 5.87(0.98) 5.67(0.95) 4.95(1.10) 3.10(3.50)
p-value 426 207 773 024 012
family yes 6.96(0.85) 5.98(0.92) 5.83(1.07) 5.12(1.14) 4.99(9.73)
disease no 6.76(0.87) 5.82(1.02) 5.66(0.99) 4.85(1.11) 3.41(3.98)
p-value 139 318 263 120 276
* p<0.05 ** p<0.01 *** p<0.001

Table 9. Relationship between health related lifestyle and HRV of subjects
Mean(S.D)

classification

MHR

SDNN

RMSSD

TSRD

smoking  yes 72.68(11.46) 37.52(16.39) 29.57(19.72) 124.50(46.06)
no 71.30(10.28) 39.33(15.54) 28.52(15.42) 124.39(40.18)
p—-value .163 213 512 976
alcohol  yeg 71.54(10.76) 38.45(16.17) 29.44(18.16) 125.55(43.22)
no 73.99(11.32) 38.60(15.17) 27.25(15.25) 119.38(43.01)
p—-value .056 .936 .293 225
regular yes 68.97(9.73)  40.44(15.78) 31.13(16.53) 132.52(43.04)
exercise  ng 74.92(11.07) 36.31(15.47) 26.58(17.19) 115.89(40.25)
p-value .000%** .004%* .003%* .000%**
sleeping g 70.83(10.31) 41.02(17.29) 33.03(22.08) 134.25(44.17)
time 6 72.68(11.21) 39.08(16.83) 28.76(16.06) 122.33(41.15)
7 71.76(10.60) 37.27(14.59) 28.31(17.26) 124.17(43.84)
>8 71.62(11.02) 37.71(15.89) 28.53(19.17) 123.34(46.10)
p—-value 677 1433 .379 .357
x p<0.05 ** p<0.01 *** p<0.001
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Table 10. Relationship between health related lifestyle and HRV-frequency domain

parameters of subjects Mean(S.D)

classification TP VLF LF HF LF/HF
smoking yes 6.73(0.89) 5.75(1.03) 5.64(0.98) 4.85(1.14) 3.59(4.98)
no 6.83(0.86) 5.91(0.99) 5.70(1.02) 4.91(1.08) 3.48(4.71)

p-value 180 .088 510 529 802
alcohol yes 6.77(0.89) 5.81(1.03) 5.67(1.00) 4.90(1.13) 3.50(4.90)
no 6.84(0.80) 5.95(0.94) 5.71(0.98) 4.82(1.02) 3.77(4.55)

p-value .525 .251 721 534 .637
regular yes 6.90(0.88) 5.95(1.03) 5.80(1.02) 4.97(1.13) 3.96(5.87)
exercise no 6.66(0.85) 5.72(0.98) 5.55(0.96) 4.76(1.08) 3.22(3.65)

p-value 002+ 012+ 005+ .038+ .097
sleeping g 6.84(0.86) 5.85(0.95) 5.71(1.06) 5.13(1.08) 3.28(5.58)
time 6 6.84(0.92) 5.88(1.11) 5.74(1.03) 4.85(1.17) 3.98(5.06)
7 6.73(0.84 5.80(0.930 5.64(0.95) 4.87(1.09) 3.18(4.10)
>8 6.67(0.84) 5.73(0.99) 5.58(0.96) 4.78(1.05) 3.54(5.32)

p-value 409 722 651 352 444

* p<0.05 ** p<0.01 *** p<0.001

A7ad Agsay AAdEks of SlojA ZE#H e 7Y
Ho|Lo] Fapaqdel x| xete] # AR, AAAR A4S Al st
As AR Fd% 55, 79 Fog ddeg L Ut
AP Foldt zpolE YEA 0 2E#AE R o 7HA z
gskoy A7AQ s e ol uiFolAel AgF A=
749- TP9} VLF, LF, HFlA & X vk FoA dojys 45
e A ¥ AR 9 A so=m Qi dAES surts
el tH(Table 10). g Edolv AE st &
< FHe Waddoem HoH
vV %%{ thd, o /_‘}‘ o] A3t oest
: 2 A3 Agk 9@ JAAAY
14) Vander et al. : Human Physiology,
Bl Aol TAS waes & ét;,ggg_%ié, McGrawhill, 1985,
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